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ANXIETY  AS  A DETERMINANT  OF  DIFFERENTIA!, 


RES "0H8IVXTY  TO  REWARD  AND  FulISBMBNT 


IUTRODUGTION 


Reward  and  punishment  have  been  studied  in  the  laboratory 
for  their  relative  effects  on  learning  processes  (42,  43,  40) 
and  on  perceptual  processes  (31,  34);  they  have  been  studied  in 
the  classroom  for  their  relative  effects  on  learning  and  on  modi- 
fication of  performance  of  various  motor  and  mental  tasks  (3,  14, 
15);  they  have  been  studied  in  relation  to  intellectual  (14,  19, 
20),  age  and  sex  factors  (IS,  20),  and  temperamental  or  personal- 
ity factors  (10,  22);  and  they  have  recently  been  studied  in  a 
clinical  setting  in  connection  with  problems  of  psychopathology 
(12),  The  studies  concerned  with  personality  variables  reflect 
a broadening  concern  with  personality  dynamics  that  has  ac- 
companied the  reeent  rapid  expansion  of  interest  in  the  clinical 
area  of  psychology.  They  strongly  suggest  that  there  are  dif- 
ferences related  to  personality  factors  in  the  effects  and  perhap 
the  effectiveness  of  rewarding  and  punishing  incentive  con- 
ditions. 

It  was  to  explore  some  of  the  implications  of  these  studies 
and  to  extend  the  empirical  data  in  this  area  that  the  present 
research  was  designed.  To  provide  a framework  for  the  discussion 
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which  follows  the  major  aspects  of  two  studies  wall  be  outlined. 

GarmWf  (12)  compare d the  performance  of  a group  of  schizo- 
phrenic and  a group  of  normal  subjects  on  an  auditory  diserimini- 

zation  task  under  reward  and  punishment  conditions.  Under  a 

1 

condition  which  he  calls  T5rewr«rd  only8  the  height  and  the  slope 
of  the  generalised  response  gradients  for  the  two  groups  were 
insignificantly  different.  Under  a "reward-punishment B con- 
dition, however,  while  the  responses  of  the  normal  subjects  re- 
sulted in  a steeper  response  gradient,  the  gradient  for  the 
schizophrenic  subjects  was  lower  and  flatter  than  under  ^reward 
only”.  In  addition,  the  schizophrenic  subjects  showed  a ten- 
dency to  give  the  punished  response  progressively  less  frequent- 
ly. idiese  data  show  rather  clearly  that  the  avoidance  of  punish- 
ment is  of  sufficient  importance  to  the  schizophrenic  subject 
that  he  becomes  increasingly  reluctant  to  risk  making  a response 
which  has  led  to  punishment  even  when  such  re luc trice  prevents 
his  attaining  the  social  reward  of  experimenter  approval  (for 
successful  discrimination ) and  the  material  reward  of  candy  or 
cigarettes. 

Kelmass  (22)  studied  the  effects  of  reward  and  punishment  on 


1.  Whenever  the  subject  responded  correctly  to  the  standard 
stimulus  a box  lighted,  reading  RIURT  and  a bar  graph  moved 
closer  to  the  attainment  of  a candy  or  cigarette  reward.  For 
"reward-p  uni shoe nt. the  condition  was  the  same  with  the  addition 
of  a box  reading  WRONG  which  lighted  when  the  subject  indicated 
that  the  stimulus  least  like  the  standard  was  the  standard.  The 
bar  graph  also  moved  down  a step  with  each  WFQIfGr  response. 
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a response  measure  which  he  terms  ’’suggestibility”  for  groups 
of  subjects  who  obtained  high  and  low  scores,  respectively,  on 
Guilford-Martin  Inventory  factors  A (ascendancy),  I (self  confi- 
dence) and  is  (lack  of  nervous  tenseness  and  irritability)*  He^ 
reports  that  the  low  scoring  subjects  (i*e*,  subjects  who  are 
retiring,  who  lack  confidence  and  who  are  nervous  and  irritable  ) 
tend  to  be  more  suggestible  following  failure  and  less  suggest- 
ible following  success  than  do  the  high  scorers.  This  suggests 
that  the  less  secure,  more  anxious  individuals  tend  to  cling 
more  strongly  to  a response  they  have  learned  is  right  -and  to 
avoid  more  strongly  a response  they  have  learned  is  wrong,  than 
do  the  more  secure  individuals* 

If  we  ask  what  common  motivational  element  is  to  be  found 
in  schisophrenic  individuals  and  those  who  achieve  low  scores 
on  Guilford-Martin  factors  A,  I and  I which  could  logically 
mediate  the  exaggerated  avoidance  tendencies  reported  above,  one 
likely  answer  would  be  anxiety.  The  role  of  anxiety  in  the  pro- 
duction of  a wide  variety  of  behavior  pathologies  has  been  fre- 
quently described  in  the  clinical  literature  (4,  8,  25,  37  ).  In 
the  laboratory,  also,  the  phenomena  of  avoidance  learning  have 
required  the  conceptualisation  of  anxiety  as  both  an  emotional 
response  to  threat  or  pain  and  as  a drive  with  all  of  the 


2.  Suggestibility  is  defined  operationally  in  this  study  by 
the  amount  to  which  a subject’s  judgments  of  autokinetic  move- 
ment shift  in  a group  session  (2  people  ) in  the  direction  of  the 
judgments  of  a confederate  of  the  experimenter. 
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energizing  and  reinforcing  functions  of  a primary  drive.  {Mil- 
ler (26 },  Mowrer  (23))  The  recognition  of  the  importance  of  the 
drive  aspects  of  anxiety  has  enabled  several  authors  to  make 
progress  in  the  direction  of  integrating  empirical  observations 
of  the  laboratory  with  empirical  (if  le33  adequately  quantified) 
observations  of  the  clinic  (27,  28,  5b), 

Becently  studies  exploring  the  functional  properties  of 
anxiety  have  appeared  outside  of  the  bounds  of  the  animal  labora- 
tory and  the  clinical  setting.  The  role  of  anxiety  in  normal 
behavior  production  and  behavior  modification  is  becoming  the 
subject  of  an  increasing  number  of  studies. 

Prominent  among  these  is  a series  of  studies  emanating  from 
the  psychological  laboratories  of  the  State  University  of  Iowa. 
For  example,  Taylor  (38),  Spence  and  Taylor  (36),  and  Rosenbaum 
(33)  report  data  which  suggest  that  differences  in  the  strength 
of  defensive  or  avoidance  response  tendencies  can  be  demonstrated 
for  groups  of  normal  subjects,  differing  with  respect  to  the 
frequency  and  range  of  anxiety  manifestations  exhibited  by  each 
group.  The  more  anxious  individuals  show  the  more  vigorous  de- 
fensive or  avoidance  tendencies.  These  researches  and  a related 
study  by  Hilgard,  Jones  and  Kaplan  (17)  have  employed  as  punish- 
ing stimuli,  a sharp  puff  of  air  to  the  eyelid  (38,  36,  17)  and 
the  anticipation  of  strong  or  weak  electric  shock  or  a buzzer 
(33).  The  response  measures  include  the  rate  of  acquisition 
and  extinction  of  the  conditioned  eye-blink  response  (36,  38), 
a measure  of  discrimination  conditioning,  where  one  signal  is 
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always  followed  by  the  air  puff  and  another  similar  stimulus  is 
never  reinforced  (17),  and  the  stimulus  generalisation  gradient 
of  a voluntary  motor  response  (33). 

It  will  be  noted  that  the  last  four  studies  mentioned  have 
utilised  physical  pain  or  irritation  (or  the  anticipation  of  these 
conditions;  as  incentives,  in  view  of  the  importance  of  social 
factors  and  the  stresses  of  interpersonal  adjustments  in  the  pro- 
duction of  anxiety  in  human  beings  (4,  37,  25)  it  would  seem 
desirable,  in  studying  the  differences  in  response  patterns  to 
reward  and  punishment  that  are  associated  with  differences  in 
anxiety  level,  to  employ  social  or  symbolic  rewarding  and  punish- 
ing conditions.  Of  course  urightM  and  Rwrong%  praise  and  reproof 
and  induced  or  implied  success  and  failure  have  been  widely  used 
as  forms  of  incentives  in  psychological  research  and  we  nave 
seen  them  effectively  employed  in  the  studies  cited  above. 

Since  it  is  primarily  in  the  modification  of  voluntary  or 
instrumental  behavior  (as  opposed  to  autonomic  or  conditioned 
responses)  that  the  greater  part  of  our  parental,  pedagogical, 
commercial  and  clinical  efforts  are  bent  in  the  day  to  day  pro- 
cesses of  behavior  modification  in  which  we  engage,  it  would  seem 
most  reasonable,  in  an  investigation  of  the  differential  response- 
modifying effects  of  social  reward  and  punishment,  to  cnoose  a 
response  measure  that  is  primarily  under  voluntary  control. 

.Statement  of  the  Problem 


Evidence  contributed  by  the  studies  referred  to  above 
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sus6es^s  that  in  general,  anxious  individuals  evidence  stronger 
tendencies  to  avoid  noxious  stimulation  than  do  less  anxious 
individuals#  It  was  to  obtain  empirical  evidence  relevant  to 
two  hypotheses  suggested  by  this  research  that  the  present  study 
was  designed* 

The  first  of  these  proposes  to  extend  the  evidence  cited 
above  to  include  social  incentives,  and  to  include  reward  as  well 
as  punishment  with  groups  differing  in  degree  of  anxiety  experi- 
enced. It  may  be  stated  explicitly  in  the  following  form:  More 

anxious  individuals  will  modify  a simple  pattern  of  voluntary 
responses  to  a greater  extent  in  avoiding  social  punishment  than 
will  less  anxious  individuals*  The  other  hypothesis  which  is 
suggested  is:  Anxious  individuals  will  show  more  extensive  re- 

sponse modification  in  the  service  of  avoiding  social  punishment 
than  in  the  sei’vice  of  attaining  social  reward. 

It  was  felt  desirable  to  select  a task,  as  a medium  for 
testing  these  hypotheses*  which  would  provide  a measure  of  the 
effects  of  reward  and  punishment  in  terms  of  a simple  unambiguous 
voluntary  motor  response* 

The  simple  two-category  motor  response  of  pushing  or  pulling 
a lever  has  the  advantages  of  1 ) minimizing  indecision  and  elimi- 
nating the  type  of  qualifications  that  can  characterise  verbal 
responses  and  2)  avoids  the  errors  inherent  in  using  an  asymmetri- 
cal pair  of  responses,  such  as  choosing  between  a motor  response 

. 3 

and  no  response. 


3.  Hewhall  and  Rodnick  (30)  report  that  differences  in  the 
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It  was  necessary  that  the  incentive  conditions  (reward  and 
punishment)  induce  a measurable  modification  in  this  response 
which  could  be  primarily  attributable  to  the  effects  of  the  in- 
centives and  not  in  any  Important  way  to  learning.  Zazlow  (41), 
Klein  et  &1#  (23),  frenkel-brunswik  (11)  and  others  have  demon- 
strated the  utility  of  a stimulus  eoatlpjam  of  simple  geometric 
figures  or  of  more  complex  figures  in  studying  rigidity  and 
flexibility  of  discrimination  relatively  independently  of  learn- 
ing phenomena,  fherefore  a simple  discrimination  task  using 
circles  differing  in  size  seemed  to  meet  these  requirements  of 
the  present  study  adequately.  It  was  reasoned  that  a stimulus 
continuum  of  this  sort  would  provide  an  ambiguity  condition 
within  which  a certain  amount  of  response  variability  could  take 
place  apart  from  what  might  be  attributable  to  learning. 

Pro shan ski  and  Murphy  (31)  demonstrated  that  by  associating 
reward  with  the  presentation  of  longer  lines  and  punishment  with 
the  presentation  of  shorter  lines,  a shift  in  judgments  of  the 
lengths  of  these  lines  is  induced  in  the  direction  of  increasing 
the  mean  of  the  judgments#  It  was  reasoned  therefore,  that  by 
rewarding  responses  in  only  one  of  two  response  categories,  an 


force  required  to  express  a judgment,  in  the  ease  of  a differen- 
tial intensity  Ilmen  at  least,  will  produce  considerable  dif- 
ferences In  the  Ilmen  scores  obtained  for  different  amounts  of 
force#  Oarmezy  (13)  reports  from  his  experience  with  schizo- 
phrenic subjects  that  when  a two-category  response  consists  of 
response  and  non-response  rather  than  by  two  different  motor 
movements,  patients,  at  least,  are  apt  to  do  nothing.  Ind  it  may 
be  presumed  that  some  Individuals  might  tend  to  maxe  a motor  re- 
action with  every  presentation  of  the  stimulus  conditions. 
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increase  in  the  rewarded  response  could  be  induced.  Likewise, 
the  administration  of  punishment  to  responses  in  only  one  cate- 
gory was  anticipated  to  induce  a decrease  in  the  frequency  of 
that  response  and  to  induce  a corresponding  increase  in  the  fre- 
quency of  the  other  response. 

Preliminary  work  using  a task  similar  to  the  one  outlined 
above  demonstrated  its  feasibility  for  revealing  changes  in 
performance,  when  the  simple  discrimination  task  was  modified  by 
the  introduction  of  rewarding  and  punishing  conditions.  This 
task  was  then  considered  an  adequate  tool  for  determining  dif- 
ferences in  the  response -modifying  effects  of  reward  and  punish- 
ment for  individuals  differing  along  a measurable  personality 
variable • 

Measuring  a variable  such  as  anxiety  presents  certain  prob- 
lems since  the  stimulus  conditions  which  may  cause  its  arousal 
are  so  numerous  and  so  widely  variable  and  since  its  presence 
can  be  observed  only  indirectly  and  through  a very  wide  variety 
of  responses  and  behavior  sequences.  It  is  probably  impossible 
at  present,  to  measure  with  any  degree  of  accuracy  what  may  be 
considered  individual  differences  in  anxiety  level  or  vulner- 
ability to  threat.  Since,  however,  anxiety  manifests  itself  in 
a wide  variety  of  involuntary  changes  in  organ  function  and  a 
variety  of  unpleasant  feeling  states  it  is  possible  to  measure 
anxiety  differences  roughly  in  terms  of  the  number,  frequency 
and  intensity  with  which  an  individual  experiences  these  "anxiety 
symptoms, 11  as  they  have  come  to  be  referred  to  in  the  clinic. 
Taylor  {39)  has  developed  an  inventory  type  anxiety  scale  which 
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approaches  the  problem  of  measuring  anxiety  by  this  means.  The 
capacity  of  this  inventory  to  discriminate  between  high  and  low 
anxiety  within  general  college  populations  is  amply  attested  to. 
It  was  this  scale,  which  is  described  in  some  detail  in  the 
following  section,  that  was  chosen  for  use  in  selecting  the 
experimental  groups  of  the  present  study. 


, . .<  .■ 


CHAPTER  IX 


The  subjects 

Two  groups  of  52  subjects  each  were  selected  from  a popu- 
lation of  265  students  enrolled  in  the  undergraduate  General 
Psychology  course  at  Duke  University.  An  anxiety  scale,  which 
is  described  in  detail  later,  was  administered  to  the  student 
population  indicated  above  and  the  two  experimental  groups  were 
made  up  of  most  of  the  students  whose  scores  on  this  anxiety 
scale  fell  within  the  upper  and  lower  20  percent  of  the  distri- 
bution of  scores.  Each  of  these  two  groups  was  divided  into  a 
reward  and  a punishment  group#  Thus  we  have  four  groups  of  16 
subjects  each#  They  will  be  referred  to  as  JAR  (low  anxiety, 
reward),  LAP  (low  anxiety,  pun! slime nt },  HAR  (high  anxiety,  re- 
ward) and  HAP  (high  anxiety,  punishment). 

The  anxiety  scale 

The  anxiety  variable  was  defined  operationally  in  this 
study  by  two  ranges  of  scores  on  an  anxiety  scale  developed  by 
Taylor  (39)  at  the  State  University  of  Iowa,  The  scale  consists 
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of  200  items  from  the  Minnesota  Multiphasie  Personality  Inven- 
tory {MMPI } which  were  chosen  in  the  following  manner*  Kinety 
statements  were  selected  from  the  MMPI  which  were  believed  to 
describe  manifestations  of  generalized  anxiety.  Items  were  ex- 
cluded from  this  selection  which  describe  symptoms  which  are 
thought  of  clinically  as  representing  defenses  against  the  ex- 
periencing of  anxiety  or  which  described  anxiety  provoking 
situations.  Taylor  chose  only  those  which  she  felt  described 
manifestations  of  generalized  anxiety.  These  90  items  were  sub- 
mitted to  the  five  members  of  the  clinical  staff  at  the  Univer- 
sity of  Iowa  with  a statement  of  the  criteria  used  in  selecting 
them*  They  were  embedded  in  150  additional  items  selected  at 
random  from  the  remaining  MMPI  items.  These  five  judges  agreed 
100  percent  on  45  of  the  anxiety  items  and  80  percent  on  20  or 
more  of  them.  These  65  items  were  used  in  the  construction  of 
the  anxiety  scale.  To  disguise  the  purpose  of  the  scale  135 
items  from  among  those  uniformly  judged  as  non- descriptive  of 
anxiety  were  included  in  the  final  scale. 

Admin i s t e ring  this  scale  to  356  students  enrolled  in  general 
psychology  at  the  University  of  Iowa  she  obtained  a distribution 
of  scores  (!*e.,  the  number  of  so-called  deviant  responses  to 
items  constituting  the  anxiety  scale)  from  1 to  35  with  the  median 
at  14.  Subjects  scoring  ? and  below  or  25  and  above  z’epresented 
the  upper  and  lower  15  percent  of  the  distribution.  These  scores 
served  as  cutoff  points  to  define  groups  differing  in  anxiety 
level. 

The  same  scale  administered  by  the  present  experimenter  to 


V 

. 


■ 


‘ ■ ■ ‘",r* 


' 

..  ..  ^ r"- 


....  ' 


' 


* 

. ' 

. : ' • '*■  " ■ ■ - ' '•  •'  ; 


. 


13 

265  Duke  University  General  Psychology  students  yielded  a dis- 
tribution of  scores  which,  is  almost  identical  with  that  of  the 
Iowa  group*  Our  low  anxiety  groups  are  drawn  from  those  who 
scored  below  8 on  this  scale.  Because  of  midsemester  scheduling 
difficulties,  however,  in  order  to  obtain  32  subjects  for  the  two 
high  anxiety  groups,  it  was  -necessary  to  use  an  upper  cutoff 
point  several  points  below  the  one  used  by  Taylor*  With  two 
exceptions  the  low  score  for  these  two  high  anxiety  groups  is 
23*  One  S£&  subject  scored  21  and  one  HAP  subject  scored  20* 

As  a check  on  the  care  with  which  the  items  were  answered, 
a count  was  made  of  the  total  number  of  statements  classified 
"undecided”  and  the  number  of  anxiety  items  falling  in  this 
classification.  Reasoning  that  by  chance  half  of  the  undecided 
items  would  have  been  classified  in  the  deviant  direction  if  a 
decision  had  been  reached  about  them,  the  criterion  for  member- 
ship in  the  low  anxiety  group  was  determined  by  the  anxiety 
score  plus  one-half  the  anxiety  items  classified  "undecided” • 

This  total  had  to  be  less  than  3 for  a subject  to  be  included 
in  the  low  anxiety  group.  By  the  same  reasoning  it  would  have 
been  possible  to  include  subjects  in  the  high  anxiety  group  who 
scored  below  twenty  on  the  anxiety  scale  when  the  number  of 
anxiety  items  marked  "undecided”  exceeded  two.  However,  it  was 
decided  to  use  the  stricter  criterion  for  this  group,  simply 
their  anxiety  score. 

Since  the  anxiety  scale  in  the  form  in  which  it  was  used 
in  this  study  included  8 items  of  MMPX  ”L"  seal©  and  23  items 
of  the  MMPI  ”Pfl  scale,  a check  of  the  responses  to  these  items 
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was  made  in  an  effort  to  detect  carelessness  or  a tendency  to 
create  a false  impression  on  the  part  of  any  of  the  subjects* 

Only  one  ox  the  subjects  made  as  many  as  four  deviant  responses 
for  the  HL,}  scale  items  and  only  three  made  as  many  as  four 
deviant  responses  for  the  WFM  scale  items*  A majority  of  the 
subjects  scored  zero  or  one  on  the  items  of  both  of  these  scales* 
Since  Heehl  and  Hathaway  recommend  an  f?Ln  score  of  7 or  above 
or  an  RF,?  score  of  16  or  above  as  invalidating  scores,  it  was 
felt  that  scores  of  4 or  less  were  within  acceptable  limits. 
Therefore  no  one  was  excluded  from  membership  in  either  the  high 
or  low  anxiety  groups  on  the  basis  of  either  of  these  scores. 

Table  I shows  a summary  of  the  anxiety  scale  scores  of  each 
of  the  four  experimental  groups.  All  figures  in  the  table  repre- 
sent group  means*  The  individual  scores  are  to  be  found  in 
fable  XV  in  Appendix  IV. 


TABLE  I 


Groups 


Type  of  Score 

LAE  4-  LA?  HAH  HA? 


Anxiety  score 

4.34 

4.62 

29.62 

27.62 

Total  undecided  (?  ) 

7*  GO 

6.00 

11.19 

6.19 

Anxiety  undecided  (? ) 

1.05 

1.05 

,fI»n  score 

.81 

1.6S 

.25 

.50 

nF?!  score  (deviant  resp.  ) 

.33 

1.19 

2.00 

1.88 

4 LAB  » low  anxiety  reward,  LAP  « low  anxiety  punishment,  HAH 
and  HAP  » high  anxiety  reward  and  punishment . 
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Membership  in  the  reward  and  punishment  subgroup  was  .tor 
the  most  part  randomly  determined.  However,  a preliminary  study 
had  shown  that  performance  under  conditions  of  reward  and  punish- 
ment varied  importantly  with  performance  during  the  initial  "no 
information”  discrimination  series.  Therefore  an  effort  was 
made  to  equalize  the  means  of  the  two  high  and  the  two  low 
anxiety  groups  by  assigning  the  last-  few  subjects  who  achieved 
high  scores  during  the  initial  "no  information"  series  to  the 
group  which,  up  to  that  point,  showed  the  lower  mean.  The  degree 
of  success  which  was  achieved  in  matching  the  groups  by  this 
method  will  be  seen  in  Table  II  on  page  29* 

Description  of  the  experimental  apparatus 

The  experimental  task  whieh  was  selected  as  fulfilling  the 
requirements  outlined  in  the  preceding  section  was  a visual  size 
discrimination  task.  The  stimuli  consisted  of  eight  circles. 

Two  of  the  circles,  the  largest  and  the  smallest,  will  hereafter 
be  referred  to  as  the  standard  circles,  the  six  intermediate 
circles,  as  the  test  circles. 

The  task  which  the  subject  was  to  perform  was  simply  to 
indicate,  as  each  circle  was  presented,  whether  it  looked  more 
like  the  larger  or  more  like  the  smaller  standard  circle.  These 
circles  were  photographed,  one  circle  per  frame,  on  Eastman 
micro -File  film  In  an  order  which  is  indicated  by  the  numbers  on 
the  left  margins  of  the  Data  Sheet  (see  Appendix  III).  In  de- 
termining the  order  of  presentation  for  the  stimulus  circles  an 


. 


* 


. G3 


1 


■ ■■■  ai  ■" 


' * ■*  - 

. 


. 


4 


16 


effort  was  made  to  have  each  test  circle  follow  each  other  test 
circle  and  itself  twice  during  the  series,  for  both  the  position 
imoadiately  following  and  the  position  one  step  removed.  This 
was  to  control  for  the  contrast  affect  which  occurs  when  stimuli 
are  presented  successively.  The  standard  circles,  in  addition 
to  appearing  three  times  each  at  the  beginning  of  the  series, 
also  appear  an  additional  three  times  each  distributed  through 
the  series. 

Projected  at  nine  and  a half  feet,  as  they  were  for  this 
experiment,  the  circles  appear,  respectively,  7.00,  7.75,  7.86, 
8.10,  8.28,  8,33,  8.50  and  9.33  millimeters  in  diameter  or  33.48, 
47.17,  48.52,  51.53,  53.35,  54.50,  56.75  and  68.37  square  milli- 
meters in  ares.  Those  size  relationships  are  presented  graphic- 
ally in  figure  la.  The  diameter  and  area  measurements  are  con- 

1 

verted  to  common  scale  units  to  facilitate  comparison.  For  a 
subject  seated  eleven  feet  from  the  projection  area  the  circles 
subtend  a visual  arc  of  less  than  1°40*.  They  appeared  as  black 
circles  against  a light  field  21  x 17  inches  in  size.  To  mini- 
mize the  formation  of  visual  after-images  the  position  of  the 
stimulus  on  the  light  field  varied  randomly  in  position  along 
the  vertical  axis.  This  served  to  make  the  task  of  comparative 


1.  The  unequal  intervals  between  successive  circle  sizes  were 
not  intentional  but  resulted  from  the  use  of  instruments  of 
inadequate  precision  in  the  construction  of  the  stimulus  material. 
It  will  be  noted,  however,  that  the  subjects*  judgments  of  the 
relative  sizes  of  the  stimulus  circles  corresponds  closely  to 
the  physical  size  relationships  between  the  circles,  and  there- 
fore apparently  do  not  introduce  a serious  source  of  bias. 
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judgments  slightly  more  difficult  than  would  have  been  the  case 
if  successive  circles  appeared  in  identical  positions  on  the 
screen,  Thus  the  range  of  ambiguity  through  which  response 
variations  could  occur  was  widened  slightly.  It  will  be  noted 
that  the  standard  circles,  the  largest  and  the  smallest,  are 
considerably  larger  and  smaller  respectively  than  any  of  the  six 
test  circles  are  in  relation  to  adjacent  test  circles,  This  was 
done  both  to  insure  that  the  standards  were  100  percent  dis- 
tinguishable from  each  other  for  all  subjects  and  to  increase 
the  range  of  ambiguity  along  the  stimulus  continuum  without  in- 
creasing the  ambiguity  of  the  task  itself. 

Each  stimulus  circle  was  exposed  for  one  second.  The  click 
associated  with  resetting  a Standard  Electric  Time  Co.  chrono- 
scope  served  as  a Rready!!  signal.  Exposure  of  the  succeeding 
circle  followed  this  signal  within  a second.  To  interfere  with 
the  formation  of  anticipatory  sets,  the  interval  between  the 
ready  signal  and  exposure,  as  well  as  the  interval  between  ex- 
posures, were  varied  slightly.  The  interexposure  interval  varied 
from  about  3 to  5 seconds. 

Exposure  time  was  controlled  by  a plunger -ope rated  Alf&x 
shutter  mounted  in  front  of  the  35  mm.  projector  that  was  used 
to  present  the  stimuli.  The  action  of  the  shutter  opening 
closed  a relay  which  started  the  c hr o no scope  which  was  stopped 
by  a movement  of  the  subjects  lever-type  response  switch  in 
either  direction.  This  response  switch  was  a double-pole, 
double-throw  soring-return  Mallory  lever  switch  which  was 


. 


• Mid 

■ 


. 


. 


• . v ■ © 


. 


4 :‘%*i 


' 


. 


JVq  otf 


. 


CO 

Oi 


8- 

8- 


8- 

8- 


o 

to 

o -| 

03 


R 

gH 

m 

M 

ft 

P 

CO 

H 

ft 

>4 

fJl 

s 

C 

63 


55 


M 

£© 

ft 

a 

< 

S 

8 

s 


34 
03  © 
S3  P 
rH  © 

s a 
a c3 

*H  «H 

p fd 
© 


■P  ri  rl 

ft  *W 
•HOC 


I 

t £■»  ta 

d)p© 

34  M *H 
• H ^ 
34  05 
© 

ft'rH 

?-t  H 
(3  C3 


© 

© 

ft) 

4 


42  3 


® 

43 

P 

*+-{ 

O SJ 
P 

ra 

© *d 
M © 
P P 
03  S3 

© 
© C3 
> © 
«H  i4 

a 


g c; 
a o 

i-i  *H 
© P P 
p 


© 

H 

o 

34 


r0 


P 

c3 

H 

Q 


© 

© 

34  r-i 

O 
© 34 
4*  ft ■ — '■ 


03  ■ 
P 
O 
© 

34  O pj 
O 42 

ft43  s 
O © © 
fi  03 
ft  G ft 
fid 

©OP 
43  ft  C 
P © 

© S 

— 'UP 

tO  © >4 

a 9 

<A  p4 

© 


B O W 31  4 


fid 

rH 

® 

34 

2 

ft) 

P 

ft 


and  4)  during  series 


•*  ' v y 


19 


mounted  in  a push-pull  position  at  the  end  of  a wooden  am  in  a 

small  aluminum  box*  The  subject  sat  so  that  his  am  rested  on 

. \ 

a table  while  he  operated  the  response  lever*  {See  Fig*  lb  for 
the  layout  of  the  experimental  room*  ) His  response  was  signal- 
led to  the  experimenter  by  means  of  a pair  of  lights,  one  red 
and  one  white,  mounted  directly  in  front  of  the  experimenter* 
Responses  were  recorded  as  indicated  in  Appendix  II*  4 

Each  subject  was  seen  during  a single  experimental  session 
which  lasted  from  35  to  45  minutes.  During  this  session  the 
series  of  84  stimulus  circles  was  presented  three  times.  During 
the  first  two  presentations  a subject  judged  each  circle  as 
being  more  like  the  larger  or  more  like  the  smaller  standard 
circle  without  receiving  any  information  as  to  the  correctness 
of  his  responses.  These  series  will  be  referred  to  hereafter 
as  the  Bno  information  series1*  or  simply  "series  one"  and  "series 
two".  An  effort  was  made  to  equate  the  experimental  groups  on 
the  basis  of  responses  during  these  first  two  series.  Also, 
the  performance  of  each  subject  during  these  two  series  served 
as  a base  line  against  which  to  measure  the  changes  in  perform- 
ance which  occurred  in  the  third  (incentive  ) series. 

« 

Before  the  third  series  one  of  two  signal  boxes,  similar 
to  those  described  by  Garmezy  (12),  was  placed  on  a table  before 
the  subject.  One  of  the  boxes  had  the  word  RIGHT  painted  on  a 
piece  of  transluscent  plastic  which  was  mounted  behind  the 
ground  glass  front  of  the  box.  When  the  box  was  illuminated  the 
word  RIGHT  became  visible  to  the  subject.  Similarly  the  other 


. 


. ' 2o 


' ' • 


, 


■ ■ • ' 

■ 


. 


- 


« $ 


11’ 


Projection  Door 

area 


Signal 

"boxes 


05 


Table 


Response  t 
switch^~~ 

S’s 
chair 


Shutter 

TjjlIJ 
□ 

Projector 


05 

<D 

Si 

O 

-P 

•H 

w 


Timer 


E’s 

chair 


Window 


Figure  lb.  Layout  of  the  experimental  room. 
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box  illuminated  the  word  WRONG*  As  indicated  earlier  with  half 
of  the  experimental  subjects  the  RIGHT  signal  was  used,  with 
half,  tiie  WRONG.  The  position  of  a pair  of  pre-selector  switches, 
operated  by  the  experimenter,  determined  whether  or  not  the  sub- 
ject’s response  would  light  one  of  the  signal  boxes,  which  box 
would  light  and  the  direction  of  the  subject’s  response  wnich 
would  light  it.  A relay  was  included  in  the  circuit  to  keep  the 
signal  box  on  long  enough  for  the  subject  to  have  no  question 
that  it  had  lighted.  A wiring  diagram  of  the  circuits  employed 
in  the  experimental  apparatus  is  presented  in  Fig.  2. 

In  an  effort  to  maximize  the  motivational  or  incentive  as- 
pects of  these  RIGHT  and  WRONG  signals  and  at  the  same  time  to 
minimize  their  information  giving  aspects,  the  signals  were  made 
to  operate  by  responses  to  only  two  of  the  six  test  circles. 

Thus  the  subject  received  no  information  about  the  adequacy  of 
his  responses  for  four  of  the  circles.  If  the  circles  are 
numbered  from  one  for  the  smallest  through  eight  for  the  largest, 
as  we  have  done  (circles  one  and  eight  being  the  standard  cir- 
cles } then  it  was  responses  to  circles  five  and  six  which  oper- 
ated tne  signals.  Since  there  are  three  smaller  circles  (2,  3, 
and  4)  and  three  larger  circles  (5,  6 and  7 ) in  the  test  series, 
reward  and  punishment  were  administered  for  responses  to  two  of 
the  three  larger  circles.  Whenever  a subject  in  either  of  the 
two  reward  groups  indicated  that  either  circle  5 or  6 was 
smaller  the  WRONG-  box  would  light.  Tendencies  to  repeat  the 
rewarded  response  and  to  avoid  repeating  the  punished  response 
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Figure  2.  Wiring  diagram. 
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could  then  be  observed  in  increases  in  the  number  of  a subjects 
responses  that  indicated  a judgment  of  "larger51. 

The  major  response  measure  that  was  used  in  comparing  the 
performances  of  the  several  experimental  groups  is  one  which  is 
based  on  the  total  number  of  switch  movements  indicating  a judg- 
ment of  larger  which  were  made  by  each  subject  during  a given 
presentation  of  the  stimulus  series*  Since  there  were  six  test 
circles  each  of  which  was  presented  twelve  times  during  a single 
series  the  scores  could  range  from  zero  to  seventy-two.  A score 
of  twenty-five  would  indicate,  then,  that  a subject  had  moved 
the  response  switch  in  the  direction  which  indicated  a judgment 
of  "larger"  twenty-five  times  during  a presentation  of  the  stimu- 
lus series*  Although  the  two  standard  circles  were  presented 
six  times  each  during  each  series,  responses  to  these  two  circles 
were  not  included  in  the  frequency  scores  by  which  the  perform- 
ance of  the  groups  was  compared. 

The  discrimination  task  was  carried  out  in  an  8*5"  x 15 1 
room  with  a window  which  provided  a variable  source  of  light. 

This  source  of  variability  was  controlled  to  a certain  extent, 
however,  by  1)  the  presence  of  a louvred  window  screen  which 
permitted  no  direct  sunlight  to  enter  the  room  during  any  ex- 
perimental session,  2)  keeping  the  window  shade  drawn,  3)  main- 
taining a constant  source  of  light  from  the  200  watt  tungsfcon 
overhead  bulb  which  lighted  the  room  and  4)  random  scheduling 
of  subjects  from  each  of  the  four  experimental  groups. 
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Procedure 

The  anxiety  scale  was  administered  to  all  students  enrolled 
in  the  undergraduate  General  Psychology  course  in  group  Torn 
during  regular  quis  section  periods*  The  subjects  whose  scores 
met  the  criteria  for  membership  in  either  the  high  or  low  anxiety 
group  were  then  asked  to  participate  in  the  discrimination  part 
of  the  experiment  as  partial  fulfillment  of  the  laboratory  re- 
quirements of  the  course* 

To  maximise  rapport  and  cooperation  considerable  flexibility 
was  permitted  subjects  in  making  appointments.  As  a subject 
arrived  for  his  appointment  he  was  usually  met  outside  th© 
experimental  room#  greeted  warmly  and  called  by  name#  Mr*  Jones 
or  Miss  Smith,  etc*  Preliminary  to  the  discrimination  task  was 
a brief  warm-up  period  during  which  E showed  an  interest  in  the 
subject fs  grad©  placement,  major  interests,  home  town,  etc*  and 
showed  S the  experimental  apparatus  and  explained  the  function- 
ing of  its  several  parts*  The  subject  was  then  seated  before 
the  response  switch,  shown  th©  two  standard  circles  and  permitted 
to  practice  responding  to  these  until  he  had  met  a criteria  of 
three  successive  correct  responses  to  each  of  the  standards. 

The  full  series  of  stimulus  circles  was  then  presented  with 
instructions  to  th©  subject  to  judge  each  circle  as  to  whether 
it  looked  more  like  the  larger  or  more  like  the  smaller  standard* 
Th©  subjects  were  alternately  assigned  on©  of  the  two  response 
procedures*  Half  the  group  pushed  the  lever  to  indicate  a 
judgment  of  larger,  and  oulled  to  indicate  a judgment  of  smaller* 
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The  other  half  of  the  subjects  reversed  this  procedure.  Upon 
completion  of  the  stimulus  series  the  subject  was  told  that  it 
had  been  a practice  series  and  was  engaged  in  conversation  which 
was  directed  toward  obtaining  the  subjects  feelings,  attitudes 
and  ideas  about  the  task  and  his  performance  of  it.  During  this 
time  the  stimulus  film  strip  was  rewound,  and  after  about  5 
minutes  the  subject  was  told  he  would  be  shown  the  standards 
again  several  times  and  then  would  be  tested  on  a series  of 
circles  again* 

Following  the  second  series  the  subject  was  again  questioned 
about  the  task  and  his  performance*  the  interval  was  extended 
to  7 or  8 minutes  as  the  signal  box  was  set  up  and  instructions 
for  the  final  series  were  given*  The  subjects  in  the  two  reward 
groups  (LM  - EM)  were  told  that  the  RIGHT  box  would  light  only 
for  a few  of  the  circles  which  were  most  difficult  to  discrimi- 
nate so  that  when  it  lighted  it  meant  that  they  had  made  a diffi- 
cult discrimination  and  responded  correctly*  The  subjects  in 
the  punishment  groups,  on  the  other  hand,  were  reminded  that 
they  had  had  a good  deal  of  practice  by  now  so  that  when  they 
responded  incorrectly  for  a few  of  the  circles  which  they  should 
now  be  able  to  discriminate  (on  the  basis  of  how  their  classmates 
had  done  },  the  WROIG  box  would  light  up*  The  ambiguity  of  the 
instructions  was  calculated  to  minimize  the  learning  and  maximize 
the  motivational  aspects  of  the  signals. 

After  the  third  series  subjects  were  asked;  1)  how  they 
felt  they  had  done— compared  with  the  previous  two  series,  2) 
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which  series  they  liked  best,  3)  how  many  different  sized  cir- 
cles there  seemed  to  be,  4)  what  changes  in  the  situation,  if 
any,  were  made  by  the  introduction  of  the  signal  box,  5)  whether 
it  was  easier  to  either  push  or  pull  the  lever,  6 ) whether  they 
had  noted  any  tendency  to  call  circles  appearing  high  or  low  on 
the  screen  either  large  or  small,  7)  whether  they  had  noted  any 
changes  in  the  order,  proportion  of  larger  to  smaller  circles 
or  any  other  differences  in  the  three  series  of  circles.  The 
session  was  closed  by  giving  each  student  a brief  exposition  on 
psychophysical  methods  and  measurements. 

The  detailed  verbal  instructions  given  each  subject  are 


recorded  in  Appendix  II 


■ 

■ 

' 

. 


CHAFER  III 


Analysis  of  Results 

In  order  fco  test  the  hypotheses  of  this  study  concerning 
the  differential  effects  of  reward  and  punishment  on  the  be- 
havior of  groups  of  subjects  differing  in  anxiety  experience,  a 
comparison  must  first  be  made  of  the  performance  of  the  groups 
in  the  experimental  task  prior  to  the  introduction  of  reward  or 
punishment.  The  responses  of  the  groups  during  series  one  and 
two  provide  the  basis  for  such  a comparison.^*  Thus*  the  P test 
for  homogeneity  of  samples  was  made  for  each  relevant  pair  of 
groups.  'These  tests  are  summarized  in  Table  II.  It  will  be 
noted  that  for  series  one,  none  of  the  differences  are  so  great 
that  they  must  be  considered  significantly  different  from  chance 
variations.  The  two  scores  which  approach  significance  for 
series  two  may  be  seen  to  be  contributed  to  largely  by  the  very 


1.  The  scores  to  which  the  following  discussion  has  refer- 
ence are  scores  based  on  the  total  number  of  response -switch 
movements  which  indicate  judgments  of  ,flargerli  for  a given 
presentation  of  the  series  of  stimulus  circles. 
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small  variance  of  group  LAP.  Sine©  no  systematic  change  was 
mad©  in  the  experimental  variables  during  this  session,  this  un- 
usually small  variance  may  be  considered  a chance  occurrence 
which  does  not  seriously  distort  the  empirical  relationships 
discussed  below. 

the  data  for  series  three  are  also  presented  in  Table  II 
for  purposes  of  comparison.  The  magnitude  of  the  variance  for 
the  several  experimental  groups  in  series  three  may  be  seen  to 
be  systematically  related  to  the  group  mean  scores  (see  Table 
III}*  The  group  with  the  highest  mean  (HAP)  has  the  least 
variance  and  this  relationship  changes  progressively  until  the 
group  with  the  lowest  mean  (HAH)  has  the  largest  variance.  As 
the  scores  approach  the  maximum,  then,  the  variance  decreases. 

A similar  relationship  does  not  exist,  however,  between  the 
means  and  the  variances  of  the  several  experimental  groups  in 
series  one  and  two*  Therefore  tills  relationship  may  be  con- 
sidered to  have  resulted  in  large  measure  from  the  effects  of 
reward  and  punishment  on  the  scores  in  series  three* 

Since,  from  their  performance  in  the  first  discrimination 
series,  the  groups  may  be  considered  to  have  been  drawn  from 
the  same  population  with  respect  to  the  response  measure  which 
is  under  consideration,  an  analysis  of  variance  may  be  undertaken 
to  determine  the  extent  to  which  the  experimental  variables 
contribute  to  the  observed  variance*  The  re suits  of  an  analysis 
of  variance  of  the  scores  of  each  group  for  each  series  are 
presented  in  Table  IV* 
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It  will  be  seen  that  there  are  two  F scores  that  approach 
significance  (?<*05)*  She  first  of  these*  which  appears  in  the 
first  series,  reflects  the  fact  that  the  mean  scores  for  both 
the  reward  groups  were  higher  than  for  the  two  punishment  groups. 
Reference  to  the  data  for  series  one  presented  in  Table  III  and 
in  figures  3,  4 and  5 will  make  this  clear.  This  bias,  although 
unfortunate,  does  not  detract  importantly  from  the  significance 
of  the  interaction  variance  for  the  third  series,  due  to  the 
following  consideration.  It  may  be  seen  from  the  data  for 

3 

series* in  Table  III  that  the  high  mean  for  the  HAP  group  and 
low  means  for  the  BAR  and  LAP  groups  in  series  three  contribute 
importantly  to  the  significance  of  the  interaction  variance. 

The  higher  means  for  the  two  r©¥/&rd  groups  in  series  one  would 
be  expected  to  contribute  to  higher  means  for  these  groups  in 
the  third  series  also.  It  is  the  HAP  group,  however,  which  has 
the  highest  mean  for  series  three,  and  although  one  reward 
group  (LAR)  has  the  second  highest  mean  score  for  series  three, 
the  other  (HAR  ) has  the  lowest. 

Since  it  is  evident  that  an  Interaction  of  the  anxiety 
and  the  reward-punishment  variables  significantly  influences 
the  scores  in  series  three  we  are  justified  in  testing  the 
significance  of  differences  between  relevant  pairs  of  groups 
by  a device  such  as  the  t test*  Table  V summarises  the  results 
of  testing,  by  the  t method,  the  significance  of  the  differences 
between  means  of  all  relevant  pairs  of  groups.  Because  the 
interaction  variance  is  significant  in  series  three  it  is 
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?3ean  number  of  larger  responses 
for  the  four  experimental  groups 
during  each  of  the  three  experi- 
mental series# 


Figure  3# 
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Figure  4*  Mean  number  of  larger  responses  for  the  four 
experimental  groups  during  each  of  the  three 
experimental  series  compared  on  the  basis  of 
anxiety  level. 
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Figure  5*  Mean  number  of  larger  responses  for  tho  four 
experimental  groups  during  each  of  the  throe 
experimental  series  compared  on  the  basis  of 
reward  and  punishment# 
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legitimate  to  consider  the  group  samples  obtained  in  this  series 
as  independent  samples  and  the  method  suggested  by  Edwards  (6, 
pages  150  and  170,  formula  48)  may  be  employed  to  obtain  t_.  It 
will  be  seen  that  the  null  hypothesis  may  be  rejected  at  the 
1 percent  criterion  for  comparisons  of  group  HAP  with  both  EAR 
and  LAP.  Since  the  differences  between  mean  scores  of  these 
two  pairs  of  groups,  i*e.,  KAR-HAP  and  LAP-HAP,  is  exceedingly 
small  during  the  first  two  ^control’*  series,  the  amount  of  dif- 
ference which  is  observed  in  series  three  can  be  attributed  in 
large  measure  to  the  interaction  effects  of  high  anxiety  and 
punishment.  Thus  the  two  major  hypotheses  of  this  research  are 
supported  by  these  two  significant  differences  for  they  show 
that  one  high  anxiety  group  avoided  punishment  to  a considerably 
greater  extent  than  the  other  high  anxiety  group  sought  reward 
and  also  the  high  anxiety  subjects  avoided  punishment  to  a 

t 

greater  extent  than  did  the  low  anxiety  subjects. 

It  may  be  argued  that  a measure  involving  the  change  in 
the  performance  of  each  individual  from  the  control  series  (1  and 
2 ) to  the  experimental  series  (3)  might  give  a better  estimate 
of  the  effects  of  reward  and  punishment  on  the  performance  of 
subjects  differing  in  anxiety  experience  than  will  be  reflected 
in  a measure  based  simply  on  group  means  and  standard  deviations 
for  the  separate  series*  A difference  measure  of  this  sort  was 
used  therefore  and  was  analyzed  for  differences  between  groups.^- 


1.  A measure  based  on  the  difference  between  the  performance 


. 

‘ 

■ 

' 

. ' ■ L • 


* 


' 

. 


- 


36 


fl  . '•  l ■"  } ) ' I0S8  BpTWi  ■ JP  Mf  AKS 

is®  ti  i n st.  a ■ a 

Of  f -^rp-q  'V  $ •>.  pjr  ' ^ 3I3CTW 

OU&TCTS  IN  VkOft  C^OUP 

Series  1 - K o i »f o~  •< a t i an 


GROUP 

M 

<7“ 

•n 

m 

t 

LAR 

41.50- 

■ 1 ' 

- 3.33 

5.14 

1.838 

LAP 

36*06 

- 

HAR 

27. 75 

0.13- 

- 3.31 

1.33 

.493 

HAP 

i iffr-jfj  a 

.' -S  : • *** 

36*13 

3.47 

3.37 

3.75 

1.113 

LAP-  - -V? 

" * 1 1 

• y' 

.019 

Series 

3 - Ho  iafoniistioB 

GROUP 

If 

°%o 

% 

t 

LAR 

33.50 

3.86- 

- 3.39 

1.25 

• 369 

LAP 

33.25 

1.81- 

HAR 

33.63 

3.61- 

- 1.06 

1.57 

.387 

HAP 

I,  hp~»  hr: 

35.19 

3US3.J 

3.87 

.13 

.031 

LAP- "UP 

1.60 

3.94 

.817 

Series  3 

- e -;-:r  an  i 

ehment 

GROUP 

tf 

t 

L AR 
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LAP 
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. 

HAR 

41.38 

3. Oli 

' 3.60 

8.81 

2.447** 

HAP 
L HR— r‘ 

50.19 

1.98 

3.75 

4.31 

1.149 

LAP- HAP 

’ ,00 

7.00 

2.333* 

**  This  JT  represent??  I difference  wits  a F <.0125 
* T>iis_7_  represents  a difference  with  a P<6*0S5>.G135 
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This  data  is  presented  in  Table  VI,  The  relationships  between 
scores  obtained  by  this  method  differ  slightly  in  degree  from 
these  which  emerged  in  the  analysis  reported  above.  The  differ- 
ence between  the  EAR  and  HAP  groups,  for  example,  is  accentuated 
somewhat  to  a t which  is  well  beyond  the  .01  level  of  confidence, 
while  the  difference  between  the  LAP  and  HAP  groups  diminishes 
to  a t which  is  significant  just  at  the  .05  level.  The  small 
discrepancies  that  occur  between  these  two  methods  of  determin- 
ing differences  between  the  experimental  groups  is  of  course 
accounted  for  by  the  different  relationships  which  exist  between 
the  scores  for  series  three  and  scores  for  series  one  and  two. 

There  is  an  additional  factor  which  adds  to  the  meaning- 
fulness of  the  differences  in  performance  that  have  been  ob- 
served, particularly  those  which  set  the  HAP  group  apart  from 
the  other  groups.  Consideration  must  be  made  of  the  fact  that 
the  strength  of  the  tendency  for  response  scores  to  be  increased 
during  the  reward-punishment  series  is  importantly  related  to 
the  scores  received  during  series  one  and  uwo . The  lower  the 
score  in  series  two,  for  example,  the  greater  is  the  amount  of 
increase  in  score  which  is  possible  for  series  three,  for  the 
maximum  attainable  score  is  only  72.  Also  the  individual  who 


in  series  three  and  the  pooled  performances  of  series  one  and 
two  was  considered  preferable  to  a simple  subtraction  of  series 
two  scores  from  series  three  scores  because  of  the  heterogeneity 
of  variance  between  groups  LAP  and  HAP  and  between  LAP  and  LAR 
which  appeared  in  series  two.  Represented  mathematically  this 

score  was:  Scores  for  series  1 and  2. 

Score  for  series  3 - 
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1.97 

3.05 
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4.50 

1.56 
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10.03 
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attained  a high  score  in  series  one  and  a considerably  lower 
score  in  series  two  might  well  be  expected  to  return  to  or  ex- 
ceed his  score  for  series  one  when  influenced  by  the  incentive 
conditions  of  series  three*  Table  VII  below  was  drawn  up  to 
illustrate  this  point  and  to  provide  evidence  that  the  greater 
increase  in  score  for  group  HAP  as  compared  with  group  LA?  is 
perhaps  even  more  significant  than  the  t test  reported  earlier 
would  suggest.  This  table  presents  simply  a count  of  the  number 
of  people  in  each  group  during  each  series  who  indicated  that 
fewer  than  half  of  the  circles  were  larger.  The  amount  of  the 
differences  in  scores  which  corresponds  to  the  relative  number 
of  people  that  the  numbers  in  the  cells  of  this  table  represent 
are  reflected  in  the  mean  raw  scores  presented  in  Table  III  and 
in  figures  3,  4 and  5*  It  will  be  noted  that  for  series  two 
and  three  the  same  relationships  exist  between  the  mean  scores 
of  the  four  groups  as  are  indicated  by  the  number  of  people  re- 
ported in  this  table. 


TABLE  VII 


HXMBBR  OP 

PEOPLE 
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MAE  MG  FEWER 
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THAN  THIRTY- 
SERIES 

-SIX 
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Series  1 

Series  2 

Series 

LAE 

7 

10 

2 

LAP 

6 

12 

3 

HAH 
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10 

4 

HAP 
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It  can  be  Been  that  for  groups  LAE,  LAP,  and  HAH  the 
number  of  people  scoring  below  the  mean.  Increases  from  series 
on©  to  series  two,  and  doubles  for  the  LAP  group*  At  the  same 
time  tills  number  decreases  for  the  HAP  group*  There  is  an  oppor- 
tunity, then,  for  more  members  of  the  LAP  group  to  show  a greater 
increase  in  scores  than  exists  for  the  HAP  group*  As  we  have 
seen,  however,  it  is  the  HAP  group  which  shows  the  greatest  in- 
crease in  score. 

It  may  b©  shown  that  the  differences  in  the  amount  of  change 
in  response  frequencies  which  have  been  demonstrated  to  exist 
between  the  various  groups  for  series  three,  do  not  result  simply 
from  the  number  of  reinforcements  of  the  incentive  signals.  This 
fact  is  revealed  by  a comparison  of  the  amount  of  change  in  re- 
sponse frequencies  for  each  group  and  the  number  of  reinforce- 
ments of  the  incentive  signals  each  received*  Table  VIII  was 
drawn  up  to  present  the  data  relevant  to  such  a comparison.  It 
shows  the  mean  number  of  reinforcements  of  the  incentive  signals 
for  each  group  and  the  mean  amount  of  change  in  response  fre- 
quencies* 


TABLE  VIII 


Mean  No* 

Group  Reinforcements 


Mean  Response 
Change 
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It  will  be  seen  that  the  EAR  group  shows  only  about  hair 
as  much  change  in  response  frequencies  as  group  LAH,  even  though 
it  received  about  nine-tenths  as  many  reinforcements  of  the 
RIGHT  signal*  The  HAP  group  on  the  other  hand  shows  more  than 
a third  more  change  in  response  frequencies  and  only  about  half 
as  many  reinforcements  of  the  WRONG  signal  as  are  shown  by  the 
LAP  group*  These  relationships  point  up  the  marked  sensitivity 
of  the  high  anxiety  subjects  to  punishment  and  also  show  their 
relatively  diminished  responsivity  to  reward* 

It  lias  been  suggested  that  the  different  relationships  vdaich 
exist  between  the  amount  of  increase  in  number  of  larger  re- 
sponses and  the  number  of  reinforcements  of  the  incentive  signals 
may  be  due  to  differences  in  the  incentive  values  of  these  sig- 
nals for  the  various  groups.  If  this  is  so,  then  one  might  ex- 
pect that  the  group  for  which  a signal  had  the  greatest  incentive 
value  would  show  a greater  increase  in  number  of  larger  responses 
earlier  in  the  discrimination  series  than  a group  for  which  the 
incentive  value  of  a signal  was  low* 

To  see  if  this  actually  occurred,  a count  was  made  of  the 
number  of  larger  responses  the  subjects  of  each  group  made  dur- 
ing each  quarter  of  each  discrimination  series.  The  results 
of  this  count  ar©  presented  in  Table  IX.  A graphic  representa- 
tion of  these  data  is  to  be  found  in  Figure  6a*  It  will  be  seen 
that  with  two  exceptions  the  curves  of  the  number  of  larger  re- 
sponses for  successive  quarters  of  series  one  and  two  show  a 
slight  downward  trend.  An  explanation  of  this  slight  downward 
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Figure  6a.  Mean  number  of  larger  responses  for  succes 
slve  quarters  of  the  three  discrimination 
series,  for  each  of  the  four  experimental 
groups • 
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tread  will  be  discussed  shortly*  For  the  moment  it  is  sufficient 
to  note  that  this  trend  is  reversed  in  series  three  for  all 
groups*  The  RIGHT  and  WRONG  incentive  signals  may  be  seen  to 
have  induced  a progressive  increase  in  the  number  of  larger 
responses  for  each  group*  The  amount  of  this  induced  increase 
is,  however,  different  for  different  groups. 

As  was  expected  the  greatest  increase  in  number  of  larger 
responses  appears  earliest  for  the  HAP  group,  the  group  which 
received  the  fewest  number  of  reinforcements  of  the  WRONG  sig- 
nal. In  other  words,  the  fact  that  a considerably  greater 
proportion  of  the  increase  in  number  of  larger  responses  oc- 
curred during  the  first  two  quarters  for  the  HAP  group  strength- 
ens the  contention  that  for  the  high  anxiety  subjects  incentive 
value  of  punishment  is  greater  than  the  incentive  value  of 
reward.  In  addition,  the  incentive  value  of  punishment  is 
greater  for  the  high  anxiety  subjects  than  for  the  low. 

The  flatter  curve  for  the  HAR  group  lends  support  to  the 
inference  drawn  from  the  data  presented  in  Table  ¥111  that  the 
reward  signal  had  reduced  effectiveness  for  the  high  anxiety 
subjects.  On  the  other  hand,  the  similarity  of  the  curves  for 
the  two  low  anxiety  groups  supports  the  evidence  presented 
earlier  which  suggests  that  the  incentive  value  of  the  RIGHT  and 
WRONG  signals  is  approximately  equal  for  the  low  anxiety  sub- 
jects. 

To  turn  for  a moment  from  a consideration  of  the  differ- 
ential effects  of  the  incentive  conditions  on  the  several 
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experimental  groups,  it  will  be  observed  in  Table  III  and  in 
Figures  3,  4 and  5 that  there  is  a drop  In  the  number  of  larger 
responses  from  series  one  to  series  two  for  all  four  of  the  ex- 
perimental groups.  The  mean  number  of  larger  responses  for  all 
sixty-four  subjects  during  series  one  is  37.86  ± 2.63,  while 
for  series  two  the  mean  drops  to  33.64  2 2.60.  For  at  least  a 
partial  explanation  of  this  reduction  in  the  number  of  larger 
responses  we  may  turn  to  Figure  la. 

This  figure  was  constructed  in  the  following  manner. 
Measurements  of  the  diameters  of  the  eight  stimulus  circles  were 
plotted  on  a scale  of  millimeter  units.  The  area  relationships 
between  the  circles  were  similarly  plotted.  In  addition  the 
proportion  of  times  each  circle  was  judged  larger  by  all  sixty- 
four  subjects  was  plotted  separately  for  series  one  and  two. 
Since  circle  number  one  was  never  judged  larger  It  may  stand 
for  0 percent  while  circle  number  eight  which  was  always  judged 
larger  stands  for  100  percent.  The  plot  of  these  percentages 
was  made  according  to  their  distribution  along  a normal  distri- 
bution, for  the  frequency  of  judgments  in  a discrimination  task 
of  the  sort  used  in  the  present  experiment  approximate  an  ogival 
function  more  closely  than  they  do  a straight  line  function. 

An  ogival  distribution  may  be  converted  to  a straight  line  dis- 
tribution by  converting  equal  percentage  units  to  normal  dis- 
tribution units  as  w©  have  done. 

To  facilitate  comparison  of  the  diameter,  the  area  and  the 
response-determined  relationships  between  the  circles,  the  scales 
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on  which  each  of  these  determinations  was  plotted  were  reduced 
to  equal  length,  circles  one  and  eight  serving  as  the  limiting 
points  for  each  scale*  This  reduction  was  accomplished  by  the 
simple  expedient  of  rotating  the  original  scales  until  the  points 
at  which  circles  one  and  eight  were  plotted  were  perpendicular 
to  the  ends  of  lines  of  equal  length.  The  points  representing 
plots  of  the  other  circles  could  then  be  transferred  to  the  new 
scale  without  distorting  the  relationships  between  them  by  sim- 
ply dropping  a perpendicular  from  each  to  the  new  scale  line. 

It  will  be  seen  that  in  series  one  the  subjects  tended  to 
overestimate  the  sizes  of  all  circles.  In  series  two,  on  the 
other  hand,  the  points  indicating  the  proportion  of  larger  judg- 
ments for  each  circle  size  fall  between  the  positions  which  they 
occupy  on  the  diameter  and  the  area  scales.  Although  a majority 
of  subjects  who  were  able  to  verbalize  the  method  by  which  they 
made  their  judgments  stated  or  implied  that  it  was  the  area  of 
the  circle  which  had  determined  their  judgments,  some  implied 
that  their  judgments  were  based  on  diameter  comparisons.  This 
suggests  that  the  lower  mean  number  of  larger  responses  (Figs. 

5,  4 and  5)  and  the  lower  scale  positions  of  the  test  circles 
(Fig.  la)  for  series  two  reflect  improved  judgment  of  the  rela- 
tive circle  sizes.  This  also  would  account  for  the  trend  noted 
in  Fig.  8a  for  the  number  of  larger  responses  to  fall  off 
slightly  during  successive  quarters  of  series  one  and  two  for 
all  four  of  the  experimental  groups. 

In  Fig.  3 it  will  be  seen  that  the  mean  number  of  larger 
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responses  drops  more  rapidly  for  the  low  anxiety  than  for  the 
high  anxiety  groups * Fig.  6b,  which  was  constructed  In  the 
same  manner  as  Fig*  la,  indicates  the  relative  number  of  larger 
responses  per  circle  for  the  two  low  anxiety  groups  and  for  the 
two  high  anxiety  groups  in  series  one  and  two.  It  will  be  seen 
that  the  unnumbered  vertical  bars  which  indicate  the  relative 
positions  of  the  circles  for  series  two  are  farther  to  the  left 
of  the  numbered  bars  in  the  top  line  than  in  the  bottom.  This 
indicates  that  the  low  anxiety  groups  shift  their  judgments  to 
& somewhat  greater  extent  in  the  direction  of  greater  accuracy 
than  do  the  high  anxiety  subjects. 

fills  difference  in  the  amount  of  improvement  in  the  judg- 
ment of  the  circle  sizes  for  groups  differing  in  degree  of 
anxiety  experienced  is  perhaps  not  unrelated  to  data  reported 
by  Rodnick,  Rubin  and  Freeman  (32).  In  making  a number  of 
physiological  measures  on  two  groups  of  WCJk  Camp  youths  who 
differed  in  personality  adjustment  they  noted  that  two  BEG- 
measures  which  had  been  quite  comparable  for  the  two  groups  on 
the  first  day  of  testing  became  significantly  different  for  the 
two  groups  on  the  second  day  of  testing,  fhe  nature  of  these 
differences  led  these  researchers  to  conclude  that  they  reflected 
differences  in  adaptation  to  the  experimental  setting  for  the 
two  groups — the  less  well  adjusted  group  showing  the  least 
amount  of  adaptation.  It  is  possible  that  the  greater  improve- 
ment in  judgments  of  the  circle  sizes  for  our  low  anxiety  groups 
reflects  a similar  advantage  in  adaptation  to  the  experimental 
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There  is  another  measure  of  performance  which  distinguishes 
between  the  high  and  the  low  anxiety  groups  that  may  also  be 
related  to  a phenomenon  of  differential  adaptation.  The  measure 
to  which  we  have  reference  is  one  which  attempts  to  reflect  the 
extent  to  which  subjects  were  able  to  distinguish  between  the 
various  test  circles  irrespective  of  how  closely  their  judgments 
approximated  the  relative  physical  sizes  of  the  several  circles. 
A measure  of  this  sort  was  felt  desirable  in  order  to  give  maxi- 
mum weight  to  the  discrimination  performance  of  each  individual 
irrespective  of  whether  he  judged  more  of  the  circles  to  be 
smaller  or  more  of  them  to  be  larger. 

A plot  was  made  therefore  for  each  individual  of  the  number 
of  times  he  called  each  test  circle  larger.  The  plots  were  made 
on  normal  distribution  paper,  the  ordinate  representing  the 
relative  physical  sizes  of  the  six  test  circles  and  the  abscissa 
representing  the  frequency  of  larger  responses  per  circle  trans- 
posed into  normal  distribution  units*  The  reason  for  this 
transposition  has  been  given  above  (discussion  of  Figure  la). 
This  conversion  of  an  ogival  relationship  into  a straight  line 
relationship  permitted  us  to  draw  a straight  line  through  the 
points  on  the  frequency  plot.  The  slope  of  this  line  could  then 
be  interpreted  as  reflecting  the  adequacy  with  which  a subject 
discriminated  between  the  various  test  circles.  The  steeper  the 
slope  of  the  line  the  greater  was  the  discrimination  between 
circles.  In  order  to  convert  the  relative  steepness  of  these 
slopes  into  numerical  values  the  length  of  the  line  which  fell 


; ■ 


■ ' ? 


. 

. 


. ■■  .U-'JlZ 

. 

■ 

. 

* - 1 

• • i 


43 


between  the  fifty  and  the  eighty-four  per  cent  points  of  the 
abscissa  was  projected  onto  a scale  of  millimeter  units*  A 
smaller  number  represented  a steeper  slope,  for  as  the  slope 
grew  flatter  a longer  segment  of  it  fell  between  the  fifty  and 
the  eighty-four  percent  points. 

The  mean  values  of  these  measures  of  discrimination  are 
summarised  by  groups  in  Table  X and  in  Figures  7 and  3.  In 
Figure  7 the  data  is  represented  simply  in  terms  of  the  milli- 
meter units  of  slope,  the  means  for  each  group  during  each  series 
being  shown.  The  same  data  are  represented  in  terms  of  the 
actual  angles  of  slope  in  Figure  8.  It  will  be  seen  that  the 
two  low  anxiety  groups  show  a slight  overall  improvement  in  dis- 
crimination from  series  one  to  series  three  while  the  two  high 
anxiety  groups  show  progressively  poorer  discrimination.  Table 
X reveals  that  by  series  three  the  differences  between  the  dis- 
crimination performance  of  the  two  low  anxiety  groups  considered 
together  and  the  two  high  anxiety  groups  considered  together 
approaches  significance. 

Ordinarily  the  use  of  RIGHT  and  ?i?R0NG  signals  to  indicate 
the  correctness  or  incorrectness  of  responses  provides  not  only 
incentive  value  but  information  also.  It  was  expected,  there- 
fore, that  these  signals  might  contribute  to  improved  discrimi- 
nation even  though  the  experimental  task  was  designed  to  maximize 

i 

the  incentive  aspects  and  bo  minimize  the  information-giving 
aspects  of  the  signals.  The  data  presented  in  Table  X and  in 
Figures  7 and  8 reveal  that  the  signals  gave  little,  if  any. 
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SEE IKS 


Figure  7.  Mean  discrimination  scores  for 
the  four-  groups  during  each  of 
the  three  series.  For  an  ex- 
planation of  the  manner  in  which 
these  scores  were  determined* 
see  the  text.  Motes  Better  dis- 
crimination is  indicated  by  the 
smaller  numbers,  1 .e . , toward 
the  bottom  of  the  graph* 
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Figure  8*  Slopes  representing  accuracy  of  discrimination, 
based  on  the  mean  slope  for  each  group  In  each 
series.  See  text  for  method  of  determining  slopes* 
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Information  that  was  useful  to  the  subjects  in  improving  their 
discrimination.  It  appears  that  the  RIGHT  signal  actually  inter- 
fered with  discrimination  somewhat  for  both  the  high  and  the  low 
anxiety  groups*  while  the  WRONG-  signal  shows  no  discernible 
effect  on  discrimination*  This  fact  must  not  be  construed  as 
being  contradictory  to  Garmesy* s findings  {12}  that  for  a group 
of  schizophrenic  subjects  discrimination  becomes  significantly 
poorer  in  comparison  with  the  discrimination  of  a group  of  normal 
subjects  when  a punishing  WRONG  signal  is  introduced  into  the 
discrimination  situation.  There  are  marked  differences  in  Im- 
portant features  of  the  two  discrimination  tasks.  A primary  one 
is,  perhaps*  the  fact  that  G&rmezy  used  reward  and  punishment 
simultaneously*  applying  them  to  stimuli  at  the  extremes  of  the 
range  he  employed*  while  in  the  present  study  only  one  incentive 
condition  was  used  at  a time  and  it  was  applied  to  stimuli  which 
were  very  near  the  middle  of  the  range  of  stimuli  employed. 

These  findings  support  the  major  hypotheses  of  this  research. 
Subjects  evidencing  more  anxiety  have  shown  a stronger  tendency 
to  avoid  repeating  a punished  response  than  have  subjects  with 
less  anxiety*  and  the  higher  anxiety  subjects  have  shown  a 
greater  change  in  performance  in  avoiding  repetition  of  a 
punishing  signal  than  in  inducing  repetition  of  a rewarding  sig- 
nal. Differences  were  also  observed  between  the  high  and  low 
anxiety  groups  with  respect  to  accuracy  of  discrimination  as  de- 
termined by  two  different  measures.  It  appears  that  these  dif- 
ferences may  reflect  differences  in  adaptation  to  the  experiment- 
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DISCUSS I0S 

The  data  presented  in  the  preceding  section  suggests  that 
there  are  significant  differences  in  the  maimer  in  which  indi- 
viduals who  differ  with  respect  to  degree  of  anxiety*  respond 
to  rewarding  and  punishing  experiences*  The  performance  of 
individuals  who  experienced  little  anxiety  was  affected  about 
equally  by  the  rewarding  and  punishing  conditions  of  this  experi- 
ment. For  the  high  anxiety  subjects*  on  the  other  hand*  the 
differences  in  response  to  the  two  incentive  conditions  are 
rather  striking. 

ihe  tendency  to  increase  the  frequency  of  one  response  in 
order  to  reduce  the  frequency  of  another  response  that  has  be- 
come associated  with  social  punishment  is  evidently  considerably 
stronger  for  the  high  anxiety  subjects  than  is  the  tendency  to 
increase  the  frequency  of  occurrence  of  a response  associated 
with  a social  reward. 

It  must  b©  borne  in  mind  that  the  range  of  differences  in 
anxiety  level  employed  in  this  research  is  relatively  restricted 
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despite  rather  wide  differences  in  mean  anxiety  scale  scores  for 
the  two  pairs  of  groups,  i.e.,  4*85  for  the  low  and  28.62  for 
the  high*  All  subjects,  of  both  high  and  low  anxiety  groups, 
had  demonstrated,  by  their  membership  in  the  General  Psychology 
course  from  which  they  were  selected,  that  they  were  capable 
of  the  degree  of  adjustment  required  for  the  completion  of  one 
or  even  two  or  more  years  of  the  academic  and  social  demands  of 
a major  university.  In  view  of  the  rather  potent  selection 
factors  that  determine  the  nature  of  a population  such  as  the 
one  used  in  this  study,  the  extent  of  the  obtained  differences 
in  performance  are  perhaps  the  more  striking. 

What,  then,  are  some  of  the  implications  of  these  data? 

Cast  in  a Hullian  theoretical  framework  after  the  manner 
in  which  Spence  and  his  students  and  associates  have  dealt  with 
problems  related  to  this  one,  the  anxiety  variable  would  be 
represented  as  a secondary  drive.  As  such  it  would  be  thought 
of  as  sumraating  with  the  other  drive  conditions  existing  in  a 
subject  at  the  time  of  response,  to  produce  a higher  generalized 
drive  level  for  the  subjects  whose  high  scores  on  the  anxiety 
scale  indicate  that  they  frequently  experience  a rather  wide 
range  of  manifestations  of  anxiety.  Conceived  thus,  anxiety 
has  the  status  of  an  irrelevant  drive  which  contributes  to  the 
total  drive  value  or  drive  strength  in  a manner  that  is  implied 

by  the  equation:  V = 100  D * D,  where  V represents  the  total  or 

* + Md 
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the  effective  drive  value,  D represents  the  combined  value  of 

all  irrelevant  drives,  D represents  the  value  of  the  relevant 
1 

drive  and  represents  the  physiologically  maximum  drive  value, 
which  is  defined  by  Hull  (13)  as  100  motes, 

'Taylor  (38),  Rosenbaum  (53),  Amsel  (1,  2)  and  others  have 
interpreted  differences  in  rate  of  conditioning,  strength  of 
response,  etc.,  that  have  been  observed  for  groups  of  humans 
and  animals  that  differ  in  anxiety  level,  as  resulting  from 
variations  in  the  value  of  anxiety  conceived  as  an  irrelevant 
drive.  This  implies  the  tacit  assumption  that  the  stimulus  value 
of  the  drive  stimulus  (D)  employed  in  an  experimental  task  is 
equal  for  all  subjects  and  that  it  is  below  the  maximum  drive 
value,  i.e.,  D Mc-.  This  leads  to  the  conclusion  that  the  ob- 
served variations  in  resoonse  strength  (and  therefore  in  effect- 
ive drive  strength)  must  be  contributed  by  variations  in  the 
irrelevant  drive,  anxiety.  Such  an  assumption  is  not  necessary, 
and  may  even  be  partially  incorrect.  Variations  in  response 

strength  might  equally  well  result  from  differences  in  the  stimu- 
t 

lus  value  of  the  drive  stimulus  (D)  for  different  individuals 
rather  than,  or  in  addition  to,  variations  in  the  value  of  ir- 
relevant drive  (D).  It  is  evident  that  an  increase  in  either 
drive  value  or  both  should  produce  an  increase  in  response 


1.  A relevant  need  or  motivation  is  defined  as  one  which  is 
rewarded  (or  re  due©  d")  by  the  response  under  consideration;  an 
irrelevant  need  or  motivation  is  one  that  is  present  in  tne 
organism  at  the  time  the  response  occurs,  but  is  not  itself  re- 
duced by  that  response  (2). 
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strength. 

Conceptualizing  anxiety  as  an  irrelevant  drive  implies  the 
notion  that  subjects  with  a high  anxiety  score  bring  into  the 
experimental  situation  a pre-existing  quantity  of  anxiety  or  a 
heightened  level  of  anxiety,  which  results  in  a heightened 
generalized  drive.  May,  in  Ms  rather  extensive  recent  analysis 
of  anxiety  {25}  takes  the  position  that  the  concept  of  anxiety 
as  a heightened  level  of  tension  or  drive  is  incorrect.  This  is 
implied  in  his  statement,  ^Sometimes  persons  who  respond  to 
relatively  minor  threats  as  though  they  were  catastrophic  situ- 
ations are  described  as  persons  who  ’carry*  an  ’inordinate 
quantity*  of  anxiety  within  themselves.  This  however  is  a mis- 
leading description.  Actually  these  are  persons  who  are  in- 
ordinately vulnerable  to  threats.. .M  (25,  pp*  198-99),  Greater 
vulnerability,  in  contrast  to  the  level -of- anxiety  notion,  im- 
plies a personality  characteristic  which  either  leads  the 
individual  Into  more  anxiety  arousing  situations,  makes  him 
sensitive  to  a wider  variety  of  potentially  threatening  stimulus 
conditions,  or  makes  him  overreactive  to  stimuli  which  arouse 
little  or  no  anxiety  in  others.  In  terms  of  this  greater  vul- 
nerability concept  the  increases  in  response  strength  reported 
for  subjects  with  higher  anxiety  would  be  interpreted  as  result- 
ing from  the  greater  value  of  the  drive  stimulus  (B)  for  the 
more  anxious  individuals.  The  irrelevant  drive  construct  is 
unnecessary  by  this  formulation. 

Both  of  these  formulations  assume  that  the  differences  in 
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response  strength  which  were  observed  result  from  differences 
in  effective  drive  strength  for  the  two  groups  of  subjects.  The 
one  implies  that  the  high  anxiety  subjects  brought  a quantity 
of  anxiety  drive  into  the  experimental  situation  wnich  summated 
with  the  drive  conditions  aroused  by  the  air  puff,  shock,  WROMG- 
signal,  etc.  (the  drive  arousing  value  of  which  was  presumably 
the  same  for  both  high  and  low  anxiety  subjects)  to  produce  the 
stronger  response,  The  other  implies  that  the  drive  levels  of 
tne  two  groups  of  subjects  were  not  -importantly  different  as 
they  came  to  the  experimental  setting,  but  that  the  stimulus 
conditions  aroused  a greater  avoidance  drive  in  the  group  with 
the  higher  anxiety  measure. 

We  would  prefer  to  take  a position  which  includes  both  of 
these  formulations  by  recognizing  that  both  prolonged  conditions 
of  heightened  tension  and/or  anxiety  and  conditions  of  increased 
vulnerability  to  threat  can  exist  either  independently  or  simul- 
taneously. In  terms  of  the  particular  anxiety  scale  by  which 
the  members  of  the  present  experimental  groups  were  chosen,  this 
means  we  are  assuming  that  individuals  who  attribute  many  mani- 
festations of  anxiety  to  themselves  have  either  a higher  level 
of  anxiety  or  are  more  vulnerable  to  threat  or  both  than  indi- 
viduals who  attribute  few  manifestations  of  anxiety  to  them- 
selves. It  seems  equally  possible  that  either  chronic  elevated 
anxiety  or  hypersensitivity  and  overreactivity  to  threat  could 
result  in  the  types  of  anxiety  manifestations  described  by  the 
statements  of  the  anxiety  scale. 
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The  distinction  between  level  or  vulnerability,  then,  is 
not  crucial  to  an  interpretation  of  the  present  findings.  It 
throws  the  question  back  to  one  that  is  much  more  basic,  and  one 
which  Is  beyond  the  scope  of  this  paper;  that  Is,  what  are  the 
conditions  which  cause  one  individual  to  experience  anxiety  and 
its  many  manifestations  more  frequently  and/or  more  intensively 
than  another  individual? 

A further  examination  of  the  experimental  setting  and  the 
behavior  of  our  four  groups  of  subjects  In  it  may  permit  us  to 
come  to  a clearer  analysis  of  the  obtained  results. 

As  was  suggested  earlier  the  experimental  design  provides 
two  major  motivational  conditions.  One  is  provided  by  the  in- 
structions of  the  experiment  and  directs  the  subject  to  making 
the  required  discriminations.  The  other  is  provided  by  the  RIGHT 
and  WRONG  signal  and  may  be  thought  of  as  operating  primarily 
at  the  level  of  the  response.  The  relative  importance  of  these 
two  motivating  conditions  for  a given  group  of  individuals  is  at 
least  in  part  reflected  by  the  extent  to  which  the  performance 
of  the  experimental  task  (discriminating)  is  interfered  with  in 
the  series  in  which  the  Incentive  signals  were  introduced. 

As  we  have  seen  in  Figure  7 there  is  a slight  decrement  in 
discrimination  from  series  two  to  series  three  for  all  groups 
except  LAP.  Since,  however,  the  magnitude  of  this  decrement  is 
small  It  is  evident  that  the  changes  in  response  frequence  which 
occurred  in  series  three,  presumably  as  a result  of  the  incentive 
values  of  RIGHT  and  WRONG  signals,  did  not  conflict  seriously 
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with  the  performance  of  the  discrimination  task,  The  effects  of 
the  incentive  signals  were  evidently  to  increase  the  number  of 
larger  responses  to  all  six  of  the  test  circles  approximately 
equally,  rather  to  effect  them  differentially  as  was  the  case  in 
Garmezy's  study. 

These  data  are  consistent  witn  those  of  Hilgard,  Jones, 
and  hap lan  (17 ) who  report  poorer  discrimination  conditioning  of 
a defensive  eyelid  response  in  high  anxiety  subjects.  These 
investigators  interpret  their  findings  as  suggesting  not  only 
a decrement  in  discrimination  for  the  higher  anxiety  group  but 
also,  perhaps,  a greater  caution  on  their  part.  The  apprehensive 
subjects  may,  they  suggest,  expect  the  experimenter  to  ”fooln 
them  at  any  time  by  reinforcing  the  negative  or  unreinforced 
signal.  Thus  the  negative  signal  may  remain  potentially  threat- 
ening to  the  higher  anxiety  group.  This  interpretation  is  con- 
sistent with  our  finding.  Our  high  anxiety  groups  discriminated 
somewhat  more  poorly  by  the  third  discrimination  series  than  did 
the  low  anxiety  groups.  This  difference  in  accuracy  of  dis- 
crimination appears,  however,  to  be  related  primarily  to  the 
anxiety  variable  rather  than  to  the  reward  and  punishment  vari- 
ables. The  major  effects  of  the  reward  and  punishment  conditions 
seem  to  be  to  induce  increases  or  decreases  in  response  fre- 
quencies rather  than  to  modify  accuracy  of  discrimination  dif- 
ferentially. 

It  was  seen  earlier  that  the  high  anxiety  subjects  modified 
their  response  frequencies  more  slowly  and  to  a lesser  degree 
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under  the  reward  condition  than  did  the  low  anxiety  subjects. 

This  suggests  reduced  flexibility  (or  increased  rigidity)  in  the 
higher  anxiety  group.  Farber  (7),  in  reviewing  the  animal  stud- 
ies of  response  fixation  in  which  anxiety  is  defined  as  antici- 
pation of  shock,  concludes  that  these  studies  have  uniformly 
demonstrated  a reduction  in  response  variability  for  animals  who 
have  experienced  shock  in  a given  situation.  The  degree  of  re- 
sistance to  change  has  been  measured  by  the  methods  of  extinction 
(nonreward)  and  of  retraining  (rewarding  an  alternative  re- 
sponse ). 

At  the  human  level  Fisher  (9)  suggests  that  the  amount  of 
rigidity  present  in  a subject  should  be  viewed  in  terms  of  a 
ratio  of  rigidity  shown  when  dealing  with  non-thre tening  tasks 
as  opposed  to  rigidity  shown  when  dealing  with  threatening  (ego- 
involved)  tasks.  Cattail  and  Winder  conclude  on  the  basis  of 
extensive  factorial  studies  that  ”fear  and  anxiety,  perhaps  in 
special  conditions  only,  act  specifically  to  restrict  the  range 
of  random  behavior  (the  latter  emanating  either  from  reproduced 
past  possible  reactions  or  from  new  'dispersion1  behavior)” 

(5). 

In  summing  up  the  clinical  observations  of  the  psychoanalyti- 
cal school  on  this  point,  Penlchel  (8 ) says  that 

in  the  face  of  neurosis  the  ego  acts  to  prevent  further  break- 
down by  adopting  secondary  adjustments  that  involve  a curtail- 
ment of  flexibility  and  freedom.  Adjustments  of  this  kind  are 
encountered  in  behavior  patterns  through  which  dangerous  situ- 
ations are  avoided  or  reassuring  ones  induced.  In  extreme  cases 
the  rigidity  is  & total  one;  in  less  extreme  eases  a relative 
elasticity  may  be  preserved  so  that  the  rigid  pattern  becomes 
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pronounced  whenever  anxiety  is  felt,  and  is  somewhat  relaxed 
when  an  experience  of  reassurance  permits  the  individual  to  ease 
the  barriers. 

Our  data  would  suggest  that  a comparable  reduction  in  flexibility 
is  associated  with  anxiety  within  the  normal  range  of  anxiety 
experience. 

If,  then,  the  anxious  individual  is  one  who  discriminates 
somewhat  more  poorly  than  the  less  anxious  person  and  if  his  re- 
sponse to  any  threatening  or  punishing  stimulus  is  a more  exagger- 
ated avoidance  response,  and  if  his  flexibility  in  response 
selection  and/or  response  modification  is  reduced  to  a certain 
extent,  it  is  not  difficult  to  see  why  modes  of  maladaptive  be- 
havior are  apt  to  develop  in  the  repeatedly  or  chronically 
anxious  person.  This  could  occur  because  1 ) he  is  not  so  apt 
to  perceive  or  discriminate  the  relevant  cues  in  a complex  or 
vague  threatening  situation,  2 ) in  reacting  more  strongly  to 
threat,  with  attempted  withdrawal  or  avoidance  he  may  succeed 
in  reducing  the  discomfort  of  the  immediate  threat  without  re- 
moving himself  from  the  real  source  of  threat,  or  without  remov- 
ing the  source  of  threat  itself.  If  the  source  of  threat  is  not 
adequately  removed  it  will  repeatedly  threaten  him  and  in  so 
doing  will  create  a situation  (heightened  anxiety)  in  which  be- 
havior is  restricted  and  flexibility  is  reduced.  'Therefore  the 
chances  of  his  selecting  an  adequate  response  are  reduced. 

If  reduced  discrimination,  reduced  flexibility  and  exagger- 
ated avoidance  response  tendencies  are  characteristic  of 
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heightened  anxiety,  as  the  evidence  strongly  suggests.  It  ap- 
pears unnecessary  to  make  a distinction  between  normal  and 
neurotic  anxiety,  as  May  (25),  Mowrer  (28)  and  others  have  done. 
May  has  proposed  a distinction  which  recognises  neurotic  anxiety 
as  "that  which  occurs  when  the  incapacity  for  coping  adequately 
with  threats  is  not  objective  but  subjective,  i.e.,  is  due  not 
to  objective  weakness  but  to  inner  psychological  patterns  and 
conflicts  which  prevent  the  individual  from  using  his  power.*1 
Further  he  states  that  fr... normal  anxiety  [is]  that  which  is  used 
for  a constructive  solution  to  the  problem  which  causes  the 
anxiety,  and  neurotic  [anxiety  is]  that  which  results  in  defense 
from  and  avoidance  of  the  problem. ff 

It  is  evident  that  these  defining  statements  refer  to  dif- 
ferent ways  in  which  anxiety  is  dealt  with  rather  than  any  dif- 
ferences in  the  anxiety  itself.  In  other  words.  May  describes 
here  normal  and  neurotic  means  of  coping  with  anxiety. 

Mowrer  (28)  acknowledges  indebtedness  to  May  for  having 
brought  the  problem  of  normal  anxiety  to  his  attention  **with  the 
emphasis  it  deserves, n but  he  prefers  to  make  a distinction  be- 
tween normal  and  neurotic  anxiety  on  the  basis  of  the  element 
of  dissociation  (or  repression)  which  he  feels  is  always  involved 
in  neurotic  anxiety.  He  points  out  that  ?tit  is  this  peculiarity 
which,  by  causing  anxiety  to  occur  out  of  its  natural  context, 
gives  it  its  appearance  of  disproportionality. 55  Mowrer*  s dis- 
tinction, then,  is  based  on  the  stimulus  conditions  in  which  the 
anxiety  occurs*  In  essence  Mowrer  is  saying  that  anxiety  which 
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Is  aroused  by  an  inadequate  stimulus  may  be  considered  neurotic 
anxiety,  and  the  mechanisms  by  which  anxiety  may  be  aroused  un- 
der inadequate  stimulation  are  dissociation  and  repression. 

Here,  again,  there  is  no  implication  of  either  quantitative 
or  qualitative  differences  between  neurotic  and  normal  anxiety. 

It  would  seem  clearer,  therefore,  to  consider  only  one  kind  of 
anxiety,  i.e.,  qualitatively  the  same  in  the  experience  of  both 
normal  and  neurotic  individuals,  but  to  recognize  that  there  are 
individual  differences  in  the  frequency  and  the  intensity  of 
anxiety  experienced,  differences  in  the  sources  of  anxiety 
arousal  and  differences  in  methods  of  coping  with  anxiety.  In 
addition,  although  there  >aay  be  utility  in  some  recognition  of 
differences  in  the  effectiveness  with  which  anxiety  arousing 
experiences  are  coped,  there  is  little  doubt  that  ratings  of  a 
quality  like  ^effectiveness”  would  be  found  to  fall  along  a eon- 
timuun,  rather  than  show  any  sharp  increase  at  a point  which 
could  be  taken  to  indicate  the  beginning  of  neurotic  methods  of 
dealing  with  anxiety. 

As  for  the  effectiveness  with  which  our  experimental  groups 
coped  with  the  punishment  condition  provided  for  them,  two  as- 
pects of  the  situation  must  be  considered.  In  terms  of  the 
effectiveness  with  which  punishment  was  avoided,  the  high  anxiety 
group  was  more  effective  than  the  low.  In  terms  of  the  effect- 
iveness with  which  the  discrimination  task  was  performed,  how- 
ever, the  low  anxiety  group  has  a slight  superiority.  This 
superiority  appears  to  be  due  not  to  superior  responsivity  to 
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the  'punishment  of  the  experimental  situation  but  to  the  advantage 
they  held  during  the  earlier  discrimination  series  {series  2). 
Actually  both  groups  performed  effectively  in  this  experimental 
situation,  for  the  response  modification  that  was  observed  took 
place  within  the  area  of  ambiguity  of  the  stimulus  continuum  and 
did  not  interfere  significantly  with  the  performance  of  the 
experimental  task. 

If  we  think  of  the  experimental  task  as  analogous  to  other 
life  situations,  it  follows  that  the  greater  ambiguity  of  more 
complex  life  situations  provides  a broader  area  within  which 
avoidance  responses  may  be  expected  to  take  place.  In  the  ex- 
perimental setting  the  discrimination  task  was  made  explicit  by 
a set  of  rather  specific  instructions.  Ordinarily,  one  is  not 
provided  with  a neat  set  of  instructions  by  which  to  guide  his 
behavior*  In  the  experimental  task  ambiguity  resulted  from  the 
relative  dissimilarity  of  the  standard  stimuli  and  the  test 
stimuli,  i.e,,  the  standard  circles  were,  respectively,  as  much 
larger  and  smaller  than  the  test  circles  as  were  the  largest  and 
smallest  test  circle  different  from  each  other*  In  life,  the 

V 

differences  between  "test”  and  Standard”  stimulus  configurations 
are  often  much  greater.  Another  factor  contributing  to  ambiguity 
in  the  experimental  setting  was  the  time  interval  between  the 
presentation  of  the  standard  circles  and  the  test  circles*  Fre- 
quently in  life  situations  the  time  intervals  are  considerably 
more  extended*  In  life,  too,  the  meaning  aspects  of  the  stimulus 
configurations,  the  response  sequences  and  the  motivational 


. 

I • i > ■ ■-  : 

. . ■ , r-  ' •'  • ' i ■ ' ' 

, . ... 

. (.j  . v ■ - • ■'  ••••  • «•  • 

. ■ 

iJO  ...  i.  ■■  ' • ...  .=.  • ■-  • ' 

. 

■ • ' ' •" 

, . • „•  . , - . ■ o ^ S'  ; . & 

• . * - ’ ■ ' • 

• . ....  • •' 

, . ....  t - 

2 . v . , . rf-a  ' - •!■■■-  - - ■ 4 

i ' j ••  • 

. . V ..  v • V . •••••  i-’-i 

..  . ......  v < 

. . . ■ ■ i ■ • ' - - ■> 

....  ; . ■ '•■■■'  f 

...  ; . . , f.u  . J . . , • , . ■;> 

t •, . . . . • -t:  ... 

■ a • 


65 


factors  are  usually  much  more  complex  than  those  of  the  experi- 
mental setting. 

Thus  the  chances  that  a response  which  serves  to  avoid  an 
immediate  threat  of  punishment  may  lead  to  unforeseen  conse- 
quences which  are  as  punishing  or  even  more  punishing  than  the 
original  threat  are  considerably  greater  in  many  life  situations 
than  in  the  experimental  setting.  If  anxiety  increases  the  ur- 
gency of  avoiding  punishment,  as  the  data  suggest,  the  chances 
that  avoidance  response  tendencies  will  interfere  with  the 
longer  range  task  of  life  adjustment  are  increased  in  the  indi- 
vidual with  elevated  anxiety. 

The  implication  throughout  the  preceding  discussion  has 
been  that  it  is  anxiety  itself  wnich  is  responsible  for  the  ob- 
served differences  in  the  performance  of  the  experimental  groups. 
To  a certain  extent  this  is  probably  true.  If,  however,  anxiety 
is  a response  which  occurs  in  the  face  of  threatening  stimulus 
conditions  or  in  the  anticipation  of  punishment,  and  if  anxiety 
motivates  avoidant  or  defensive  responses,  it  is  difficult  to 
explain  differences  in  performance  under  reward  conditions  as 
resulting  directly  from  differences  in  degree  of  anxiety.  Can 
one  explain  the  tendency  of  the  high  anxiety  group  to  repeat  the 
rewarded  response  less  frequently  than  the  low  anxiety  group  in 
terms  of  the  greater  anxiety  of  the  former  group?  Certainly 
this  is  not  as  clear  a relationship  as  the  one  which  could  exist 
between  anxiety  and  the  strength  of  avoidance  responses  to 
threatening  or  punishing  stimuli. 
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There  are,  however,  at  least  two  possible  explanations  for 
the  observed  differences  in  the  reward  behavior  of  the  two 
groups*  Some  subjects  reported  that  when  the  RIGHT  signal 
failed  to  light  they  tended  to  interpret  it  as  meaning  that  the 
response  was  wrong.  This  tendency  was  quite  strong  in  a group 
of  schizophrenic  subjects  who  were  tested  earlier,  and  the 
present  experimental  subjects  were  asked  if  they  were  aware  of 
feeling  that  the  absence  of  the  RIGHT  signal  meant  wrong.  There 
were,  however,  no  more  high  than  low  anxiety  subjects  who  re- 
ported making  an  Interpretation  of  this  sort.  Nevertheless,  it 
is  possible  that  it  may  have  operated  more  or  less  unconscious- 
ly or  that  they  refused  to  admit  having  made  an  interpretation 
of  this  sort  after  the  experimental  instructions  had  specifically 
warned  against  doing  so.  This  interpretation  of  the  results 
must,  however,  remain  conjectural. 

Another  possible  explanation  of  the  results  may  be  that 
there  is  a common  personality  characteristic,  such  as  insecurity, 
which  accounts  for  both  the  differences  in  anxiety  and  the  dif- 
ferences in  the  performance  of  the  two  groups.  This  formulation 
implies  a distinction  between  the  anxiety  response  and  the 
anxious  individual.  The  anxious  individual  is  one  for  whom  the 
anxiety  response  is  a frequent  occurrence.  A reason  for  the 
frequency  of  occurrence  of  the  anxiety  response  may  be  feelings 
of  insecurity  which  renders  an  individual  vulnerable  to  threat. 
Greater  insecurity  may  also  contribute  to  habit  patterns  which 
can  account  for  the  differences  in  the  performance  of  the  two 
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experimental  groups  under  the  reward  conditions.  Insecure  indi- 
viduals might  well  be  expected  to  be  more  cautious  in  modifying 
an  established  response  pattern  until  they  were  fairly  certain 
that  such  modification  would  consistently  bring  reward.  Such 
an  explanation  would  account  for  the  differences  in  performance 
of  our  two  experimental  groups  under  reward  without  utilizing 
the  concept  of  anxiety  directly. 

Anxiety  is  probably  very  much  involved  indirectly  through 
its  role  in  the  development  of  insecurity.  Repeated  threat, 
i.e,,  the  repeated  experience  of  being  confronted  with  situations 
with  which  one  does  not  feel  able  to  cope,  is  probably  an  im- 
portant factor  in  the  etiology  of  insecurity.  The  problems 
raised  by  this  extension  of  the  present  experimental  data  sug- 
gests a direction  for  further  exploratory  research. 
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CHAPTER  7 

SUMMARY  MD  COHCLTJSIOSS 

The  problem 

The  general  purpose  of  the  present  study  was  to  explore  the 
role  of  anxiety  in  determining  individual  differences  in  re- 
sponsivifcy  to  rewarding  and  punishing  conditions*  More  specific- 
ally it  was  designed  to  test  the  hypotheses: 

1)  Associated  with  heightened  anxiety  will  he  found  an  in- 
crease in  the  strength  of  a voluntary  resoonse  serving  the  avoid- 
ance of  social  punishment • 

2}  Associated  also  with  heightened  anxiety  will  be  a decrease 
in  the  relative  effectiveness  of  reward  in  inducing  response 
modification* 

The  experimental  task  also  permitted  an  exploration  of  the 
effects  of  anxiety*  reward  and  punishment  on  discrimination  per- 
formance • 

-The  subjects 

Sixty-four  undergraduate  General  Psychology  students  were 
selected  from  the  265  students  enrolled  in  the  course.  Of  these 
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sixty-four  subjects,  thirty- two  were  designated  low  anxiety 
because  of  the  low  scores  they  obtained  on  a scale  of  manifest 
anxiety*  The  other  thirty-two  subjects  were  among  those  who 
made  the  highest  anxiety  scale  scores  and  they  constituted  a 
high  anxiety  group*  half  of  each  of  these  groups  of  subjects 
received  reward  and  the  other  half  punishment  conditions.  There 
were  four  experimental  groups  designated,  respectively,  low 
anxiety,  reward  (LM),  low  anxiety,  punishment  (LAP),  high 
anxiety,  reward  (HAR)  and  high  anxiety, punishment  (HAP). 

The  anxiety  scale 

The  scale  used  in  the  selection  of  the  experimental  groups 
is  one  developed  by  Taylor  (39)  using  200  items  from  the  Minne- 
sota Multiphasic  Personality  Inventory,  of  which  65  constitute 
the  anxiety  scale*  These  65  items  describe  expressions  of  mani- 
festations of  (as  opposed  to  ways  of  dealing  with)  anxiety*  In- 
dividuals classifying  fewer  than  8 of  these  items  in  the  deviant 
direction  make  up  the  loir  anxiety  groups  wnile  the  high  anxiety 
scores  ranged  from  20  through  46. 

The  experimental  task 

The  experimental  tas£  consisted  of  a modified  differential 
threshold  visual  size  discrimination  task*  Six  test  circles 
were  to  be  designated  as  being  more  like  either  a larger  or  a 
smaller  standard  circle,  by  means  of  a simple  push  or  pull  on 
a response  switch*  The  standard  circles  were  perceptably  larger 
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and  smaller,  respectively,  than  the  range  of  sis  test  circle s. 
After  a period  of  familiarization  with  the  standai’d  circles, 
subjects  were  shown  each  test  circle  twelve  times  in  a series 
of  individual  presentations  in  a systematically  randomized  order. 

The  experiment  consisted  of  three  presentations  of  the 
stimulus  series*  The  first  two  presentations  were  identical 
for  all  groups,  and  consisted  of  simple  discrimination  of  the 
circles  of  the  stimulus  series  without  any  information  being 
provided  as  to  the  correctness  or  incorrectness  of  either  indi- 
vidual judgments  or  of  the  total  series*  During  the  third  pre- 
sentation, for  the  two  "reward”  groups,  a signal  box  reading 
RIGHT  lighted  whenever  they  responded  correctly  for  two  of  the 
"larger”  test  circles,  i*e. , whenever  they  called  either  of  these 
two  circles  larger.  The  subjects  were  instructed  that  the  light- 
ing of  the  RIGHT  signal  meant  that  they  had  made  a difficult 
discrimination  correctly. 

For  the  subjects  in  the  punished  groups,  a signal  box 
lighted  to  read  WROMG  whenever  they  called  one  of  these  same 
two  "larger"  test  circles  small*  The  subjects  were  told  that 
the  lighting  of  the  WROMG  signal  meant  that  they  had  responded 
incorrectly  for  a circle  that  they  should  by  now  be  able  to  dis- 
criminate, on  the  basis  of  standards  set  by  their  classmates. 

The  results 

Measures  based  on  the  number  of  judgments  of  '’larger, " 
showed  insignificant  differences  between  groups  during  series 
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one  and  two*  indicating  that  they  were  essentially  equated  groups. 
Under  the  condition  of  punishment  the  high  anxiety  group  exhibited 
a statistically  significant  increase  in  number  of  larger  re- 
sponses over  the  rewarded  high  anxiety  group  and  over  the  punished 
low  anxiety  group*  iiaese  data  support  the  two  major  hypotheses 
of  this  study*  namely,  1)  the  high  anxiety  subjects  showed  a 
greater  increase  in  the  frequency  of  a voluntary  response  which 
enabled  them  to  avoid  punishment  than  did  the  low  anxiety  sub- 
jects* and  2)  the  high  anxiety  subjects  in  contrast  to  the  low 
anxiety  subjects  showed  a greater  increase  in  response  frequen- 
cies under  punishment*  than  under  reward.  In  addition  it  was 
found  that  uae  high  anxiety  subjects  showed  a lesser  increase 
in  the  response  frequency  tinder  reward  than  did  low  anxiety  sub- 
jects* 

Differences  were  noted  also  between  all  the  high  anxiety 
subjects  taken  together  and  all  the  low  taken  together  on  two 
other  measures.  The  low  anxiety  subjects  showed  a somewhat 

\ 

greater  tendency  to  improve  tneir  judgments  of  the  size  relation- 
ships between  the  circles  from  series  one  to  series  two  than  did 
the  high  anxiety  subjects,  .at  the  same  time*  for  a measure  of 
discrimination,  the  high  anxiety  groups  became  progressively 
poorer  and  the  low  anxiety  groups  became  progressively  better* 
until  for  series  three  the  differences  between  the  two  groups 
were  statistically  significant*  Since  both  of  these  measures 

( 

of  difference  seem  to  be  related  primarily  to  the  anxiety  vari- 
able, and  to  have  little,  if  any*  relation  to  the  rewarding  and 
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punishing  conditions*  they  are  considered  to  reflect  differences 
in  adaptation  to  the  experimental  situation  for  the  two  subject 
groups* 

These  results  were  discussed  in  terms  of  their  relation  to 
the  findings  of  several  other  studies,  and  in  terms  of  their 
meaning  for  alternative  conceptualizations  of  anxiety. 

Conclusions 

In  a setting  in  which  BIGHT  and  WHOM!  signals  serve  as  in- 
centives for  the  modification  of  the  relative  frequencies  of  a 
pair  of  antagonistic  voluntary  responses,  it  has  been  shown  that: 

1}  Subjects  with  heightened  anxiety  tend  to  avoid  repeating 
a punished  response  more  quickly  and  more  strongly  than  do  sub- 
jects with  a minimum  of  anxiety* 

2)  Subjects  with  heightened  anxiety  tend  to  modify  their 
responses  more  quickly  and  more  extensively  in  avoiding  social 
punishment  than  in  attaining  social  reward* 

5}  A comparable  difference  in  re  spans ivity  to  reward  and 
punishment  was  not  found  for  subjects  with  minimum  anxiety*  ‘The 
rate  and  the  extent  of  response  modification  for  these  subjects 
was  approximately  equal  for  the  two  incentive  conditions* 

4 ) There  is  some  evidence  which  suggests  that  the  subjects 

> 

with  minimum  anxiety  have  a slight  advantage  over  the  high 
anxiety  subjects  in  terras  of  their  ability  to  improve  their 
discrimination  performance  during  the  course  of  the  experimental 
session*  This  difference  appears  to  be  relatively  independent  of 
the  reward  and  punishment  conditions. 
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THE  ANXIETY  SCALE 
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the  sums  -m  o?  rir  m??$  coisfimiia  ths 


A XIE'TT  SOALF  AH1V  t^OWGtm 


1 . I like  dramatics. 

2.  I believe  in  law  enforcement . 


- 1 

19. 


20. 

3.  I have  several  times  had  a 
change  of  heart  about  my 

life  work.  21, 

4.  Sometimes  when  I am  not  feeling  22, 

well  I am  cross. 

5.  1 have  sometimes  felt  that  23. 

difficulties  were  piling  up  so 
high  that  I could  not  overcome 
them . 24 , 

6.  I am  against  giving  money  tc 
beggars . 

25. 

7.  I enjoy  social  gatherings  just 

to  be  with  people.  26, 

S„  I must  admit  that  I have  at 

times  been  worried  beyond  reascn27 . 
over  something  that  really  did 


9. 

not  matter. 

I am  not  easily  angered. 

2S . 

10. 

I am  very  careful  about  my 

29. 

manner  of  dress. 

U> 

12. 

I sweat  very  easily  even  on 

30. 

cool  days. 

I would  like  to  wear  expensive 

31. 

13. 

clothes . 

There  is  very  little  love  and 

32  4 

companionship  in  my  family  as 
compared  to  ether  hemes. 

33. 

14. 

I am  entirely  self-confident. 

34. 

15. 

I feel  uneasy  Indoors. 

35 . 

16.- 

People  often  disappoint  me. 

36. 

17. 

I sometimes  tease  animals. 

IS. 

I hcive  very  few  fears  compared 

37. 

to  my  friends. 

X like  or  have  liked-  fishing 
very  'much. 

I enjoy  0.  r co  or  gome  bet 'or 
When  I be j on  it. 

I am  happy  most  of  the  time. 

I strongly  defend  my  own 
opinions  as  a rule. 

At  times  I have  very  much 
wanted  to  leave  heme. 

I frequently  notice  my  hand 
shakes  when  I try  to  dc  some- 
thing . 

I like  movie  love  scenes. 

Whenever  possible  I avoid  being 
in  a crowd, 

I am  net  unusually  self-con- 
scious . 

I forget  right  away  what  people 
say  to  me . 

There  seems  to  be  a lump  in  my 
throat  much  of  the  time. 

I like  to  poke  fun  at  people. 

At  times  I feel  like  smashing 
things . 

I am  usually  calm  and  net  easi- 
ly upset. 

My  father  was  a good  man . 

I believe  I am  being  followed. 

I have  had  periods  in  which  I 
lest  sleep  ever  worry. 

I believe  sy  sense  of  smell  is 
as  good  as  other  people’s. 

I almost  never  dream. 


■ 
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36.  I feel  weak  all  over  much  cf 
the  tine. 

39.  My  hearing  is  apparently  as 
good  as  that  of  most  pecple, 

4-Q.  I an  easily  downed  in  an  argu- 
ment . 

4l.  At  tines  I think  I an  no  gccd 
at  all. 

4-2.  I have  to  urinate  no  mere  often 
than  ethers. 

4-3.  Someone  has  been  trying  to 
rob  ne . 

4-4-.  hife  is  a strain  fer  ne  nuch 
cf  the  tine. 

45.  I was  fend  cf  excitement  when 
I was  ycung  (cr  in  childhood) . 

46.  When  I an  cornered  I tell  that 
portion  cf  the  truth  which  is 
not  likely  to  hurt  ne. 

47.  I cannot  keep  ny  nind  on  one 
thing . 

46.  I have  been  quite  independent 
and  free  free  family  rule . 

49.  I dislike  having  pecple  about 
ne. 

50.  I have  had  no  difficulty 
starting  or  holding  ny  urine. 

51.  It  does  not  bother  ne  that  I 
an  not  better  looking. 

52.  Sometimes  I an  sure  that  other 
people  can  tell  what  I an 
thinking . 

53.  I an  troubled  by  attacks  of 
nausea  and  vomiting. 

54.  I gossip  a little  at  tines. 

55.  I readily  become  one  hundred 
per  cent  sola  on  a good  idea. 


56.  I an  very  seldom  troubled  by 
constipation . 

57 • I certainly  feel  useless  at 
tines . 

5S.  My  pecple  treat  ne  more  like 
a grown-up, 

59 . I have  been  inspired  to  a 
pregran  cf  life  based  on  duty 
which  I have  since  carefully 
followed, 

60 . I have  been  afraid  of  things 
or  people  that  I knew  could 
not  hurt  me . 

61.  I have  had  no  difficulty  in 
keeping  my  balance  In  walking. 

62.  I am  sure  I get  a raw  deal 
from  life . 

63.  I hardly  ever  notice  my  heart 
pounding  and  I am  seldom  short 
of  breath. 

64.  I do  not  read  every  editorial 
in  the  newspaper  every  day. 

65.  I am  never  happier  than  when 
alone , 

66.  I am  certainly  lacking  in 
self-confidence . 

67.  I have  diarrhea  once  a month 
or  mere. 

66,  It  is  great  to  be  living  in 
these  times  when  so  much  is 
going  on. 

69.  At  times  I have  fits  of  laugh- 
ing and  crying  that  I cannot 
control . 

70 . My  hands  and  feet  are  usually 
warm  enough. 

71.  I have  had  very  peculiar  and 
strange  experiences. 
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72.  Sometimes  I feel  as  if  I must 
injure  either  myself  or  some- 
one else. 

73 # I shrink  from  facing  a crisis 
or  basis . 

7^.  I can  stand  as  much  pain  as 
ethers  can, 

75.  Someone  has  it  in  for  me. 

7b,  I practically  never  blush. 

77.  I do  net  have  spells  of  hay 
fever  or  asthma. 

7S.  I am  afraid  of  being  alone  in 
a wide-open  place. 

79 . I worry  quite  a bit  over  pos- 
sible misfortunes, 

SO  p It  makes  me  nervous  to  have  to 
wait . 

51.  At  times  I have  worn  myself  cut 
by  undertaking  too  much. 

52.  It  makes  me  angry  to  have  people 
hurry  me . 

53.  I blush  no  more  often  than 
ethers . 

54.  Some  of  my  family  have  habits 
that  bother  and  annoy  me  very 
much . 

55.  My  parents  have  often  objected 
to  the  kind  of  people  I went 
around  with . 

56.  Several  times  a week  I feel  as 
if  something  dreadful  is  about 
to  happen. 

2>7,  Almost  every  day  something 
happens  to  frighten  me. 

SS.  I have  never  done  anything 

dangerous  for  the  thrill  of  it 


S>9.  Some  people  are  so  bossy  that 
I feel  like  doing  the  oppo- 
site of  what  they  request, 
even  though  I know  they  are 
right . 

90.  My  judgment  is  better  than  it 
ever  was. 

91.  I am  afraid  of  finding  myself 
in  a closet  or  small  closed 
place , 

92.  I do  not  like  to  see  women 
smoke . 

93*  If  I were  an  artist  I would 
like  to  draw  children. 

9^.  If  I were  in  trouble  with 
several  friends  who  were 
equally  to  blame,  I would 
rather  take  the  whole  blame 
than  to  give  them  away. 

95.  1 feel  anxiety  about  some- 
thing or  someone  almost  all 
the  time . 

96.  Once  in  a while  I put  off 
until  tomorrow  what  I ought 
to  do  today , 

97 . During  one  period  when  I was 
a youngster  I engaged  in 
petty  thievery. 

9S,  I have  no  trouble  swallowing. 

99 . The  future  is  too  uncertain 
for  a person  to  make  serious 

plane . 

100 . When  I get  bored  I like  to 
stir  up  seme  excitement. 

101.  I find  i ; hard  to  keep  my 
mind  on  a task  cr  job. 

102.  I believe  in  a life  hereafter. 

103.  I have  never  been  in  love 
with  anyo  ne . 
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104.  Of «en  I feel  as  If  there  were 
a tight  band  ;ircund  my  head, 

105.  I get  all  the  sympathy  I 
she  uld , 

106.  My  family  does  net  like  the 
work  I have  chosen  (or  the 
work  I intend  tc  choose  for 
my  life  work,) 

107.  I am  mere  sensitive  than  most 
ether  people, 

100.  I enjoy  many  different  kinds  cf 
play  and  recreation. 

109.  At  periods  my  mind  seems  to 
work  mere  slowly  than  usual. 

110.  I have  often  been  frightened 
in  the  middle  cf  the  night, 

111.  I go  tc  church  almost  every 
week. 

112.  I have  often  found  people 
jealous  of  my  gLcd  ideas,  Just 
because  they  had  not  thought 
cf  them  first. 

113.  I have  very  few  headaches. 

114.  Usually  I would  prefer  tc  work 
with  women. 

115.  I have  reason  for  feeling 
jealous  cf  one  or  more  members 
of  my  family. 

116.  I have  nightmares  every  few 
nights. 

117.  I enjoy  the  excitement  of  a 
crowd, 

110.  I like  tc  keep  people  guessing 
what  I’m  going  to  do  next. 

119 . I hate  to  have  tc  rush  when  I 
am  working. 

120.  My  sleep  is  fitful  and  disturbed 


121.  I do  not  mind  being  made 
fun  cf. 

122.  I get  mad  easily  and  then 
get  over  it  scon. 

123.  I dream  frequently  about 
things  that  are  best  kept 
to  myself. 

124.  It  is  always  a good  thing 
to  be  frank. 

125.  I sometimes  feel  that  I 
am  about-  to  go  tc  pieces. 

126.  Some  cf  my  family  have 
quick  tempers. 

127.  My  relatives  are  nearly 
all  in  sympathy  with  me . 

120.  I worry  ever  money  and 
business . 

129 . I easily  become  impatient 
with  people. 

130.  At  times  I have  a strong 
urge  tc  do  something 
harmful  or  shocking. 

131.  I enjoy  children. 

132.  My  mouth  feels  dry  almost 
all  the  time . 

133.  I like  tc  knc?j  some  import- 
ant people  because  it  makes 
me  feel  important . 

134.  Everything  tastes  the  same. 

135.  I an  a high-strung  person. 

136.  My  memory  seems  to  be  all 
right , 

137.  I would  certainly  enjoy 
beating  a crock  at  his  own 
game , 

130.  I work  under  a great  deal 
cf  tension. 
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139.  I dc  net  worry  about  catching 
diseases . 

140,  I believe  women  ought  to  have 
as  much  sexual  freedom  as  men. 

141 , Sometimes,  when  embarrassed, 

I break  out  in  a sweat  which 
annoys  me  greatly. 

142.  My  daily  life  is  full  of  things 
that  keep  me  interested. 

1^3.  X can  remember  "playing  sick" 
to  get  cut  of  something. 

144.  I am  afraid  to  be  alone  in  the 
dark. 

145.  I am  liked  by  most  people  who 
knew  me . 

146.  Most  people  are  honest  chiefly 
through  fear  of  being  caught. 

147.  Sometimes  I become  sc  excited 
that  I find  it  hard  to  get  tc 
sleep . 

14$.  I have  never  had  a fit  or  con- 
vulsion. 

149.  I think  most  people  would  like 
to  get  ahead. 

150.  I believe  I am  no  more  nervous 
than  most  ethers. 

151.  I have  periods  of  such  great 
restlessness  that  I cannot 
sit  long  in  a chair. 

152.  Sometimes  I enjoy  hurting 
persons  I love. 

153.  Policemen  are  usually  honest. 

154.  I have  strong  political 
opinions • 

155 . X frequently  find  myself 
worrying  about  something. 


136.  I seldom  worry  about  my 
health. 

157 . I am  attracted  by  members 
of  the  opposite  sex. 

15$.  X wish  I could  be  as  happy 
as  others  seem  to  be. 

159.  I often  must  sleep  over  a 
matter  before  I decide  what 
to  do . 

loO,  I like  to  let  people  know 
where  I stand  on  things. 

161.  It  is  all  right  to  get 
around  the  law  if  you  dcnlt 
actually  break  It. 

162.  I am  often  afraid  that  I am 
going  tc  blush. 

163.  I usually  expect  tc  succeed 
in  things  I do . 

164.  I would  like  tc  be  a florist. 

165.  I dc  net  like  everyone  I 
know. 

I06.  Much  ( f the  time  my  head 
seems  to  hurt  all  over. 

167.  Several  times  I have  been 
the  las-  to  give  up  trying 
to  do  a thing. 

l6S.  I have  been  told  that  I 
walk  during  sleep. 

169.  I am  easily  embarrassed. 

170 . Once  in  a while  I laugh  at  a 
dirty  joke, 

171.  I am  very  religious  (mere 
than  most  people). 

172.  I seen  to  be  about  as  capable 
and  smart  as  most  others 
around  me. 
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173.  I cry  easily. 

174.  I feel  sure  that  there  is  enly 
cne  true  religion. 

175.  I have  never  been  in  trouble 
with  the  law. 

176.  I am  troubled  by  discomfort  in 
the  pit  of  my  stomach  every 
few  days  or  of tenor. 

177.  I am  greatly  bothered  by 
forgetting  where  I put  things. 

172.  In  my  home  we  have  always  had 
the  ordinary  necessities  (such 
as  enough  food,  clothing,  etc. 

179.  I am  bothered  by  acid  stomach 
several  times  a week. 

150.  I usually  work  things  cut  for 
myself  rather  than  get  some- 
one to  show  me  how. 

151.  I an  embarrassed  by  dirty 
stories . 

182.  I never  worry  about  my  looks. 

183 . I do  no$  tire  quickly. 

184.  It  is  safer  to  trust  nobody. 

185 . The  only  miracles  I know  of 
are  simply  tricks  that  people 
play  on  one  another. 

186.  I have  a great  deal  of  stomach 
trouble . 

187.  What  others  think  of  me  does 
not  bother  me. 

188.  I get  angry  sometimes. 

189 . I am  afraid  when  I look  down 
from  a high  place. 


190.  I feel  hungry  almcst  all  the 
time . 

191.  I am  in  just  as  good  physical 
health  as  most  of  my  friends. 

192.  I enjoy  gambling  for  small 
stakes . 

193.  I like  to  flirt. 

194.  My  mother  was  a good  woman. 

195.  I am  inclined  to  take  things 
hard. 

196.  I have  used  alcohol  excessive- 
ly. 

197.  I am  made  nervous  by  certain 
animals . 

198.  I would  like  to  be  a singer, 

199.  There  is  something  wrong  with 
my  mind. 

200.  I find  it  hard  tc  make  talk 
when  I meet  new  people. 
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APXI-i'T  SCALE 


distribute  PPS  ron:'3  first. 

Have  students  write  their  the  HATE,  and  their  91 

SECTION  on  the  HACK  of  the  response  forms.,  at  the  TOP  of  the 
page. 

'hen  this  ha  s been  done  explain  that  in  a fe??  minutes  you 
are  goinv  to  distribute  a series  of  statements  which  are 
representative  of  those  used  in  a number  of  personality 
schedules  or  inventories  that  have  found  fairly  broad  current 
usage.  In  fact,  this  collection  of  statements  is  one  inven- 
tory which  has  been  found  to  be  a useful  research  tool  rhen 
used  on  a group  basis. 

It  is  beir---  presented  at  this  time  1)  because  it  111  come 
up  for  discussion  along  with  other  personality  re sear c uls 

during  the  next  semester  under  the  section  on  personality,  and 
this  prior  acquaintance  is  felt  desirable,  3}  also  on?  of  our 
doctoral  candidates  is  in  the  process  of  pushing,  a little 
further  some  of  the  research  in  shieh  this  schedule  has  proven 
a useful  tool. 


You  may  want  to  emphasise  that  it  is  in  the  interest  of 
the  student  with  his  full  time  schedule  tfcrt  we  are  taking 
this  opp ort un ity  to  co rib ine  instructio n • n d r e s e a r ch  in  this 
way. 


■ 


■ 
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' 

' 

, 
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It  might  he  well.  to  emphasize  also  that  the  value  of  a 
project  of  th i ■ -et  whether  it  be  for  the  instructional  pur- 
pose of  becoming  acquainted  with  this  type  Of  research  tool, 
or  whether  it  be  for  u-e  in  a research  project,  or  for  person- 
al use  in  a guidance  or  counselling  situation,  depends  on  the 
matter-of-fact ness  ri th  which  the  statements  are  classified* 

If  the  question  is  raised,  or  if  you  wish,  you  may  explain 
that  the  teaching  staff  is  not  interested  in  the  classifica- 
tions or  responses  ra.de  by  the  students,  and  the- 1 the  doctoral 
candidate  is  interested  only  in  the  group  trends  for  a normal 
college  population  and  not  in  individual  responses* 
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"I’m  going  to  die tribute  the  inventory  st&t  ;ts  now. 
Please  do  not  write  on  them*  Head  each  statement  and  decide 
whether  it  is  true  in  respect  to  yourself.  If  it  is  true,  or 
mostly  true,  circle  the  "yes’4  after  the  number  corresponding 
to  the  statement  you  have  just  read.  If  the  statement*  is  not 
usually  true  or  not  true  at  ell,  circle  the  "no".  Only  if  you 
cannot  make  an  honest  classification  of  a statement  under  one 
of  the  other  two  columns  should  the  "l”  be  used*  Please  be 
sure  to  record  a response  for  every  item,  there  are  no  right 
or  wrong  answers,  just  whether  statement  applies  to  you  or 
not.  * 

If  T0  l ■ TS  I IX  T1 

Tou  may  begin  as  soon  as  you  get  a booklet  and  you  will  be 
excused  when  you  have  finished  and  brought  your  inventory  hr Ok- 
ie t and  response  for  ■ up  to  21  e« 
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direction 

Item  High  Anx. 

Lop  Ana 

S 

= 35 

l = 38 

5. 

I have  ■ o:r.:  ti  :e  ::  felt  that  di’"f leni- 
ties -s-t^  piling  up  so  high  tost  T 
cowl  ••  not  then. 

30 

16 

8. 

I must  ad-hit  that  I have  at  tir.es 
been  worried  be yend  -■  c aver  s 
thing  that  really  hid  not  matter. 

32 

24 

11. 

I sweet  ver"  cosily  even  on  cool  days. 

.15 

10 

14. 

I on  entirely  self-oonf ident. 

£j%* 

33 

iH 

CO 

• 

I have  very  few  fr  - r owes  red  to  my 
friends. 

13 

6 

31. 

1 : ■ happy  most  of  the  time* 

9 

0 

34* 

I frequently  notice  my  hnr.  d shades 
when  I try  to  do  something. 

21 

0 

2?. 

I era  not  uaume.iiy  self- conscious. 

la 

6 

There  seems  to  be  a lump  in  my 
throat  much  of  the  time* 

4 

0 

33. 

I as  usually  calm  and  not  easily  ire- 
set. 

18 

3 

35. 

I have  had  periods  in  which  I lost 
sleep  over  worry. 

30 

9 

38. 

I feel  weals,  all  over  much  of  the 
time. 

3 

0 

41. 

At  times  I think  I am  no  good  at 
all. 

39 

3 

8. 

I have  to  urinate  no  more  often  than 

others. 

16 

? 

44  . 

life  is  a strain  for  me  much  of  the 

time. 

15 

0 
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H - 35 

47.  X cannot  keep  my  mini  on  one  thin-*. 

50*  I nave  bar?  no  dif ficulty  starting  or 

holding  my  urine,  15 

53#  X a®  troubled  by  attacks  of  nausea  and 

to® i ting#  3 

58.  I m very  seldom  troubled  by  constipa- 
tion* ' 9 

57#  I certainly  feel  useless  at  times.  27 

60#  I have  been  afraid  of  things  or  people 

that  X knew  could  not  hurt  me.  13 

63.  X hardly  ever  notice  sy  he- ?t  pounding 

end  I am  seldom  short  of  breath.  33 

68.  X as  certainly  Inching  in  self-confidence*  15 

I have  diarrhea  once  a month  or  more. 

70*  My  hand.-  and  feet  are  usually  enough*  15 

73.  1 shrink  from  facing  a crisis.  17 

78.  I practically  Barer  blush*  38 

79.  I worry  quite  a tit  over  possible  mis- 

fortunes.  19 

. It  makes  ?ae  nervous  to  have  to  it* 
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15 


S3*  I bit  no  m si  t tt«  ■ l ; a®  others'* 


14  7 


86*  Several  times  a week  X feel  as  if  some- 
thing dreadful  is  about  to  happen*  7 

87.  Almost  every  day  something 

frighten  me.  4 

91.  I am  afraid  of  finding  myself  in  closet 

or  small  closed  place.  4 

95.  I feel  anxiety  about  something  or  someone 

almost  all  the  time#  25 
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I nave  no  trouble  swallowing 
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Item 
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101  • I find  it  hard  to  Ice-;.  | tint  on  a 
task  or  job. 

104.  Often  I feel  as  if  there  were  a tight 
ban"1  around  my  head. 

107.  I a®  sere  sensitive  than  moot  other 
people. 

110.  I have  often  been  frightened  in. the 
siddle  of  the  night. 

113.  I have  very  few  headaches. 

116.  I have  nightmares  every  few  nights. 

leg.  ' 7 l " : '■  " :1  V . O'  sd* 

133.  X &tti  frequently  about  things  that 
sts  best  trot  to  myself. 

125.  I sometimes  feel  that  I am  about  to  go 
to  piece?. 

138.  Forry  over  money  and  business. 

f s lath  i i . ry  bso  ' 11  the 

1 3 3.  I a i ’ tru  ,i  - .. 

138.  I work  under  a great  deal  of  tension. 

141.  sometimes,  when  embarra© s ed*  I break 

out  in  a sweat  xhich  an  my  s’ me  greatly 

144.  I a®  afraid  to  be  alone  in  the  dark. 

■ f.  ■-■  ;*s  I become  so  excited  tfes  : I 

fin"  it  hard  to  get  to  sleep. 

150.  I believe  I am  no  more  nervous  then 
most  others. 

151.  I have  periods  of  such  great  restless- 
ness that  I cannot  sit  3 m in  a chair. 

• I frequently  find  myself  -o Trying  about 
’•  or.  • thin  ? • 
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1 50  • 

I wish  X could  be  as  ha  pay  as  others 
sees-,  to  be. 

33 

4 

132. 

I m often  afraid  that  I sm  going  to 

blush. 

12 

0 

188. 

Much  of  the  time  ay  head  seems  to  hurt 
all  over. 

1 

0 

189. 

I & t r»  e ? si  1 y sab a rra  a sad. 

2? 

0 

173. 

X cry  easily. 

8 

«s 

X 

178. 

X syr  troubled  by  discomfort  in  the  pit 
of  my  stomach  every  few  days  or  of toner. 

4 

0 

179. 

X s bot  c r d by  add  i 1 eh  s s * ' (ft 1 

times  a v eelc. 

4 

1 

183. 

X do  not  tire  ouio-  ly. 

20 

1 

ISC  . 

I have  *.  -’rent  of  ot  o' so  oh  trouble. 

-3 

0 

190. 

I feel  hungry  almost  all  she  time. 

IS 

4 

195. 

I am  inclined  to  take  thing?  hard. 

30 

3 
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APP^nix  II 


IS^TRUCTIOKS  OIV’-'F  TO  SUBJECTS 


T„  Pnr0?r  s nmj  CTG 


The  sp'cific  instructions  si  van  each  ctibj  et  re  re  as  folio?  ?: 
’’You  see  I have  a projector  here  with  a film  strip  in  it. 
On  the  film  strip  are  come  circle  hioh  look  like  this. " 

(Here  the  subject  was  shorn  the  first,  smallest  circle  at  the 
usual  1 sec.  rate  of  exposure.)  wYou  rill  n that  this 

timer  started  when  I opened  the  shutter  and  it  rill  stop  when 
this  lever  over  is  moved  in  eith  -’irection.  " (X  demon- 

strates by  moving  the  response  lever.  “That  lets  me  kno  hov-r 
long  it  is  from  the  time  the  circle  is  shown  until  the  lever 
is  moved.  You  will  notice  also  that  this  lever  operates  these 
two  lights*  when  it  is  pushed 9 the  white  light  goes  on  and 
when  it  is  pulled,  the  red  one  lights.  That  is  simply  to  let 
me  know  which  way  the  lever  is  moved,  ns  I 411  toe  sitting 
here  out  * ht  of  the  lever.  How,  if  you  will  be  seated 
over  here  I will  explain  further  what  we  will  be  doing.  Adjust 
your  chair  to  a position  from  iiich  you  will  be  able  to  hold 
this  lever  easily. 
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*$Q"'  when  you  see  the  circle  I am  about  to  show  you  I*d 
like  you  to  push  the  lever  away  from  you.  rt  wThat’s  right. ” 

(Or  if  the  subject  failed  to  respond  he  was  a sited,  H ould  you 
do  that  no**,  please.  ”)  n lien  you  see  this  nest  circle  which 
is  a little  larger  than  the  la st  one  I’d  lilce  you  to  pull  the 
lever  toward  you. * *That*e  right,  hid  you  notice  the  differ- 
ence in  size  between  these  to  circles?  w If  the  answer  vae, 
■‘yes**,  the  subject  was  asked,  1 -hich  one  does  this  one  look 
like?”,  and  the  larger  one  was  shown  again.  If  the  admitted 
he  didn’t  notice  any  difference  between  them,  he  was  shown 
each  again,  ■ • in  advance  which  was  about  to  be  shown. 

As  soon  as  he  Indicated  that  he  was  aware  of  the  difference  ae 
ws  practiced  with  three  exposures  of  each  circle  presented  in 
broken  sequence,  km  soon  as  .he  had  responded  correctly  during 
six  consecutive  presentations  of  this  sort  he  was  told,  "Row 
in  addition  to  these  two  circles  the  t I have  just  shown  you,  I 
will  toe  snowing  you  some  others  that  are  in  between  these  in 
si se»  For  these  other  circles  I’d  like  you  to  decide  in  each 
case  whether  it  looks  more  like  the  larger  of  these  two  circle 
I have  just  shown  you,  in  which  case  I’d  like  you  to  pull  the 
lever,  or  whether  it  look?  more  lice  the  smaller  of  these  two 
circles  I have  just  shown  you  in  which  case  I’d  like  you  to 
push  the  lever. 

”1*11  show  you  this  largest  and  smallest  circle  again 
several  more  times  in  order  to  better  acouaint  you  ith  tne® 
and  that  you  can  practice  pushing  for  the  smaller  one  w- 
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pull in;>  for  the  larger  one.  Then  -re  -ill  o into  r aeries  of 

circles  of  sizes  in  between  these  two  and  you  are  to  judge 

which  ere  more  like  the  smaller  and  ah ich  more  like  the  larger 
of  two  circle p.  Occasionally  during  the  series  this 

largest  and  smallest  circle  will  reappear  to  refresh  your 
memory  but  the  majority'  of  the  circles  ^ill  be  in-between  in 
sire.  If  at  any  time  you  ha ppea  not  to  b*-  lookin  ' at  the 
screen  when  a circle  is  being  presented,  let  me  know  so  tbs t T 
can  present  it  again • because  X would  like  a judjp  • nt  in  each 
case  not  just  a wiww,  Also,  if  at  any  time  you  happen  to 
move  the  lever  in  the  won?-  direction  for  any  reason,  correct 

it  by  -moving  it  the  fay  you  intended,  even  if  you  chan  e your 

I about  a i after  you  have  made  it.  - ember  %* 

interested  in  how  accurately  you  can  judge  these  circles,  ho 
you  have  any  questions ::  !f  “All  right,  which  circle  doer  this 
look  like?  “ “That *s  right.  And  this  one? “ “Tes*  H Mo  more 
comments  unless  the  subject  specific  question.  If  the 

question  was  other  than  procedural  its  answer  was  deferred 
until  the  end  of  the  experimental  session. 

After  the  or perirectal  series  of  circles  had  been  present- 
ed the  subject  was  to  l-d*  “That  was  -a  pr actio-  m Ties.  id 

it  go? * or  rtHow  do  you  feel  you  di * The  subject’s  comments 
were  recorded  an4  then  the  subject  "'as  toll,  “I’d  like  to  show 
you  the  largest  and  smallest  circles  again  sever-' 1 times  and 
then  show  you  a series  of  in-between  sise  circles  again.  Let's 
see  how  it  goes  this  time.  " 
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At  the  close  of  this  series  the  subject  was  again  asked  horn 
he  felt  he  had  done  and  was  engaged  in  conversation  for  ibout 
five  minutes*  The  signal  box  to  be  used  during  the  next  series 
was  then  set  up  and  the  subject  was  asked  to  move  his  response 
lever  in  a seouence  that  demonstrated  to  hi  i that  the  signal 
bow  would,  light  up  as  a result  of  his  response— in  either 
direction  depending  on  the  setting  of  S;*g  controlling  switch,' 
The  subjects  for  v'hoat  the  bow  lighting  to  say  Hill  ras  used, 
were  then  told,  “This  tine  this  box  is  going  to  light  up  when 
you  respond  correctly  for  a few  of  the  circles  which  are  most 
difficult  to  discriminate.  It  won’t  light  up  for  all  of  the 
circles.  !,ruoh  of  the  ti  ne  you  know  when  you  are  right  anyway, 
but  for  0 few  of  the  circles  which  are  most  difficult  to  dis- 
criminate, when  you  respond  correctly  this  box  will  li  ht  up 
to  tell  you  that  you  made  a difficult  discrimination  and  re- 
sponded correctly,  'hen  the  box  doesn’t  light  up,  then,  that 
doesn’t  necessarily  mean  that  that  particular  response-  was 
wrong  because  it  won’t  light  for  all  circles.  But,  when  it 
doer  li'ht  you  111  know  you  rede  a difficult  discrimination 
and  got  it  right,” 

roup,  for  ibat  the  box  lighting  to  say  WHQMGr  was 
used,  the  subject  was  told,  “You  have  had  3 good  deal  of  prac- 
tice no?  so  this  time,  when  you  respond  in  the  Tong  direction 
for  a few  of  the  circles  which  you  should  nor  be  able  to  dis- 
criminate—based  on  how  people  have  been  able  to  do  on  this — 
this  box  will  light  up  to  tell  you  that  as  rong—that  you 
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discriminated  poorly.  It  won't  light  for  all  circles  so  when 
it  doesn’t  li ght  that  doesn’t  necessarily  naan  that  fch=t  res- 
ponse was  correct,  but  when  it  does  light  you  ill  know  that 
you  have  responded  incorrectly  for  a circle  which  you  should 
ole  t:  - te.  I’ll  begin  by  shoving  you  the 

largest  and  smallest  circles  again  to  reacquaint  you  with  them 
and  then  I’d  like  to  show  you  - series  of  in— between  size 
circles  again.  ’ 

After  this  third  series  the  subject®  in  both  groups  were 
asked,  1.)  ho*  they  felt  they  had  'one — compared  with  the 
previous  two  series,  3.)  which  series  they  liked  best,  3.)  how 
many  different  sised  circles  there  seemed  to  be,  4.)  what 
changes  in  the  situation,  if  any,  "ere  made  by  the  introduc- 
tion of  the  signal  box,  5.)  whether  it  was  easier  to  either 
i or  pull  the  lever,  S.)  whether  they  had  noted  any  tenden- 
cy to  call  circles  appearing  high  or  low  on  the  screen  either 
large  or  small,  7.)  whether  they  had  noted  any  changes  in  the 
order,  proportion  of  larger  to  smaller  circles  or  any  other 
differences  in  the  three  series  circle a* 

The  session  was  closed  by  giving  each  student  a brief  ex- 
position on  psychophysics  1 methods  and  nensurement  » 
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Responses  rrere  recorded  in  a manner  which  is  indicated  on 
the  sample  data,  sheet • 

The  data  sheet 

The  numbers  to  the  left  of  each  of  the  four  columns  of  the 
nh;  '■■-'  TrT  represent  the  number.?-  by  ’ hich  each  of  the  stimulus 
circle?  was  designated,  lumbers  one  and  eight  refer  to  the 
taller  and  the  larger  standard  circles  respectively.  Rushers 
two  through  seven  designate  the  sir  test  circles  in  order  of 
increasing  size.  The  order  in  hich  these  numbers  appear  on 
the  dr ta  sheet  corresponds  to  the  order  in  mhich  the  circles 
appear  on  the  film  stria,  by  means  of  mich  they  mere  present- 
ed to  the  subjects.  Since  the  numbers  in  all  four  columns 
represent  a continuous  series  it  rill  be  seen  that  the  late 
sheet  provides  space  for  recording  the  responses  of  a subject 
ring  two  presentations  of  the  series  of  stimuli.  The  appro- 
priate spaces  are  indicated  by  the  numbers  1 and  3 at  the  head 
of  columns  for  both  tine  and  responses.  It  was  necessary, 
therefore,  to  record  the  subject* s responses  for  session  three 
on  e separate  date  ?h*et. 

It  mill  be  noted  that  the  L*s  in  the  response  columns 
(headed  B)  are  opposite  numbers  5,  f,  7 and  8,  the  numbers  of 

the  rgei  v ",  These  L*s  mere  inserted  to  simplify  the 

recording  of  responses  by  enabling  1 to  record  only  errors. 

The  recording  of  responses 

Whenever  £ subject #s  response  indicated  a judgment  of 
smaller  for  a larger  circle,  E circled  the  L opposite. 
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Conversely,  for  a.  smaller  circle  fudged  larger,  r;:  placed  a 
circle  in  the  "boTrt  opposite. 

Since  the  appropriate  response  for  each  circle  is  indica- 
ted in  the  response  column,  h for  the  larger  circles  end  a 
blank  for  the  smaller  circles,  ’ was  able  to  in  Hc'  te  which 
responses  were  incorrect  simply  by  placing  a circle  either 
over  the  appropriate  L or  in  the  appropriate  blank.  This 
eliminated  the  necessity  of  recording  every  response  and,  '.'hat 
is  perhaps  more  important,  eliminated  the  necessity  for  trans- 
lating the  circle  numbers  into  their  corresponding  sire  cate- 
gories. The  need  for  such  a translation  would  increase 
somewhat  the  chances  of  errors  in  recording  response**.  In 
additional  precaution  was  taken  in  order  to  prevent  errors 
arising  from  the  recording  in  column  1 of  errors  which  oe cur- 
ed during  session  to.  A red  pencil  was  used  to  record 
responses  for  series  two;  black  was  used  for  series  one  and 
three. 

Tabulating  responses 

Templates  were  prepared  to  facilitate  scoring.  Scoring 
was  done  in  terms  of  the  number  of  judgments  of  larger  for 
;h  circle.  ith  the  templates  this  meant  simply  counting 
the  number  of  circles  appearing  in  the  holes  of  the  temple  tes 
for  the  smaller  circles,  1,  3,  3 and  4,  and  in  counting  toe 
number  of  uncircled  Ids  for  the  larger  circles.  These  totals 
were  recorded  in  the  columns  at  the  bottom  of  the  data  sheet. 

r5£Oonse  time 

The  response  time  was  recorded  for  each  response,  but 
fc]  se  a la  are  outside  the  scope  of  the  present  study# 
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the  mmnm  or  judghehts  pep  circle 

POP  EACH  SUBJECT  IN  GROUP  LAB 


Subj.  Ca  Gi  B r 8m  Da  he  El  Po  El  Ga  Do  Go  Ta  Ur  Co  Sum  Mean 


Circle 

lumber  Series 


2 

1 

0 

0 

1 

0 

0 

0 

G 

2 

3 

1 

1 

1 

3 

2 

3 

3 

5 

3 

4 

3 

3 

3 

5 

1 

4 

3 

5 

4 

5 

6 

S 

6 

8 

9 

9 

10 

9 

9 

6 

5 

7 

11 

7 

9 

7 

9 

8 

12 

? 

10 

11 

11 

9 

13 

13 

11 

13 

11 

Sum 

36 

39 

33 

33 

33 

34 

36  39 

41 

Series 

3 

1 

0 

0 

0 

3 

1 

0 

0 

0 

3 

1 

0 

3 

0 

3 

3 

4 

0 

0 

4 

4 

4 

4 

3 

8 

5 

9 

2 

0 

5 

6 

8 

8 

5 

11 

10 

11 

10 

3 

? 

8 

8 

7 

8 

10 

10 

9 

3 

7 

9 

10 

13 

6 

11 

12 

12 

11 

5 

Sum 

38 

30 

34 

30 

43 

41 

46 

33 

9 

Series 

3 

3 

0 

0 

0 

0 

0 

3 

3 

3 

3 

6 

2 

0 

1 

3 

3 

S 

3 

5 

4 

10 

8 

3 

3 

8 

4 

13 

6 

6 

5 

12 

9 

6 

8 

9 

11 

10 

11 

12 

6 

13 

9 

13 

6 

10 

11 

13 

9 

11 

7 

13 

12 

13 

11 

13 

13 

13 

13 

13 

Sum 

55 

40 

33 

39 

43 

40 

55 

42 

48 

1 


1 

4 

3 

0 

3 

5 

7 

36 

1- 

►62 

3 

7 

6 

10 

7 

7 

9 

68 

4, 

,25 

9 

7 

8 

7 

11 

8 

12 

93 

5. 

,75 

11 

9 

11 

11 

9 

11 

10 

146 

9. 

► 13 

12 

10 

10 

10 

11 

11 

13 

151 

9, 

.44 

11 

11 

13 

12 

13 

12 

13 

131 

11, 

.31 

46 

48 

50 

50 

53 

54 

63 

664 

41. 

► 50 

2 


0 

0 

3 

0 

1 

0 

6 

14 

i 

, 88 

0 

1 

2 

3 

3 

1 

8 

30 

1. 

,88 

3 

4 

4 

5 

7 

3 

S 

67 

4. 

, 13 

6 

6 

4 

11 

13 

8 

11 

139 

Si 

,06 

4 

S 

7 

11 

12 

10 

13 

131 

8, 

,19 

8 

9 

12 

13 

12 

13 

12 

165 

10, 

,31 

30 

26 

31 

41 

47 

34 

55 

536 

33, 

,50 

3 


3 

4 

5 

1 

6 

3 

9 

39 

2, 

►44 

4 

5 

4 

3 

5 

3 

8 

59 

3, 

,69 

4 

8 

9 

8 

10 

9 

11 

119 

7, 

9 

8 

9 

10 

12 

10 

11 

157 

9, 

,81 

11 

8 

13 

11 

13 

10 

12 

168 

10, 

,50 

11 

11 

12 

13 

13 

13 

12 

189 

11, 

► 81 

41 

44 

51 

45 

5? 

46 

S3 

731 

45, 

►69 

• 

« 

. 

« X 

to 

, 

. 

to 

♦ 

. ■ 

to  ' 

• 

to 

• 

to 

♦ 

to 

. 


■ 

t 

1 

11 

V 

5: 

• 

> 

{ 

‘ 

■*> 

■ - 

, 

?■ 

,, ...  ..  ,.;;Tt 


wmBT®-  of  *l*mw®*  jifw*  -■ 

' V ■ p 


pvT?  CZWOJ, 
: ^ 


' ■ ^3 . 

m 

1 

fT 

9# 

la- 

Or 

§m 

te 

14 

20 

01 

ft 

» @ 

Bo 

-'0 

:'um 

^mn 

20-4" 
r unstop 

0 

T 

••  X 

3 

0 

0 

0 

0 

2 

1 

0 

0 

0 

1 

4 

1 

1 

1 

1 

4 

W 

*.  i 

3 

3 

0 

3 

1 

3 

$ 

1 

a 

3 

1 

1 

1 

4 

3 

3 

BO 

1 , 80 

4 

0 

5 

3 

4 

4 

3 

a 

5 

5 

? 

4 

7 

8 

§ 

8 

8 

86 

5« 

S 

4 

3 

5 

5 

3 

7 

10 

3 

18 

8 

10 

m 

11 

10 

11 

11 

•VI  T 

ia 

3.:! ' 

§ 

4 

0 

a 

7 

3 

18 

? 

10 

9 

9 

10 

0 

8 

18 

11 

11 

137 

5*  44 

? 

8 

11 

9 

13 

11 

9 

7 > 

1:' 

13 

1 

11 

13 

13 

12 

■ 

178; 

*v  *9  '1  I*,- 

•w  ■•■-.  4‘  **•'  ■ 

s*  ll'i! 

18 

83 

37 

39 

33 

34 

' 

37 

38 

39 

40 

40 

41 

43 

50 

577 

28'  *2  ^ 

i a 

3 

0 

0 

1 

0 

0 

0 

0 

0 

0 

■\w* 

1 

0 

1 

X 

1 

3 

9 

« 

3 

0 

1 

3 

3 

8 

3 

1 

0 

8 

4 

4 

3 

1 

1 

a 

3 

38 

1*  28 

A 

1 

4 

0 

4 

7 

3 

3 

0 

3 

7 

5 

3 

3 

4 

a 

a 

66 

. 

5 

.■f* 

4 

a 

3 

6 

9 

£ 

10 

7 

7 

? 

10 

? 

7 

1 o 

-.-A-  x* 

8 

113 

7*00 

m 

w 

o 

7 

3 

7 

? 

9 

6 

11 

9 

10 

7 

8 

10 

9 

11 

10 

m 

1*1 

** 

18 

9 

11 

6 

10 

xa 

12 

11 

11 

n 

13 

13 

10 

1.8 

X ; 

1 

19*75 

18 

83 

:Ti 

32 

*w»V* 

3? 

00 

30  41 

35  35 

34 

38 

■ 

518 

■7 

3 

0 

1 

0 

3 

1 

a 

0 

a 

1 

I 3 
0 

4 

0 

0 

3 

2 

0 

38 

: .? : 

$ 

7 

1 

8 

1 

7 

7 

3 

3 

3 

9 

4 

a 

3 

5 

7 

'.55 

4 

3 

8 

3 

S 

5 

10 

9 

a 

3 

7 

a 

7 

§ 

U 

1 

10  100 

*• 

5 

a 

8 

9 

11 

7 

9 

f 

. 

? 

0 

10 

9 

ii 

11 

9 

8 

1 15 

* 

6 - 

n 

9 

5 

9 

8 

11 

10 

u 

a 

9 

xi 

11 

u 

10 

11 

13 

155 

. 

? 

13 

13 

3 

in 

13 

13  13 

13 

8 

18 

12 

13 

13 

IB 

13 

13 

U* 

•vm 

38 

45 

33 

51 

34 

51  47 

43 

39 

40 

S3 

41 

• 

40 

58 

8 31 

« 


■ 
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TA3IA'  XIII 


tm  rwBw  or  *lapgfr«  jvw^its  ?rf  arms 

TOR  ^ACH  SUBJFST  IN  GROUP  HAR 


Sub j • Un  Ta  Ra  ib  Hi?  St  Sb  Ba  Li  Le  Pd  Bo  Re  M R'c  Ir  Sum  Mean 


OiTCle 

Number 


2 

2 

0 

0 

1 

3 

0 

2 

2 

3 

A 

2 

4 

5 

5 

5 

3 

5 

S 

7 

6 

4 

6 

8 

8 

7 

10 

10 

12 

11 

Sura 

21 

27 

35 

35 

2 

0 

0 

0 

0 

3 

1 

1 

0 

4 

4 

3 

6 

0 

6 

5 

2 

6 

4 

9 

8 

0 

8 

8 

6 

7 

3 

11 

11 

11 

Sum 

9 

32 

33 

38 

2 

0 

3 

0 

3 

3 

1 

2 

5 

4 

4 

2 

5 

4 

9 

5 

3 

10 

8 

10 

6 

2 

10 

9 

11 

7 

5 

11 

11 

13 

Sam 

13 

40 

37 

49 

Series 

1 

1 

3 

0 

0 

0 

4 

1 

1 

3 

6 

7 

6 

7 

8 

8 

6 

8 

10 

10 

10 

9 

9 

9 

8 

11 

11 

11 

12 

12 

38 

38 

38 

39 

39 

Series 

0 

1 

0 

0 

0 

3 

1 

1 

3 

3 

5 

5 

5 

11 

3 

8 

6 

4 

10 

8 

6 

7 

8 

11 

3 

11 

9 

11 

12 

10 

33 

39 

39 

46 

34 

Series 

0 

1 

3 

3 

0 

1 

3 

1 

3 

2 

7 

4 

5 

10 

3 

8 

10 

6 

10 

8 

9 

9 

4 

9 

7 

12 

12 

11 

12 

11 

37 

39 

39 

47 

29 

1 


1 

0 

1 

3 

1 

5 

4 

4 

6 

5 

5 

7 

7 

9 

10 

13 

13 

13 

9 

10 

10 

10 

11 

10 

11 

12 

13 

11 

11 

12 

45 

45 

46 

47 

49 

3 

0 

1 

X 

1 

3 

3 

3 

1 

1 

1 

9 

4 

6 

3 

9 

6 

8 

8 

7 

10 

11 

8 

9 

7 

10 

12 

8 

12 

10 

12 

41 

39 

37 

29 

45 

3 

5 

1 

4 

0 

2 

8 

5 

5 

3 

8 

11 

7 

7 

4 

10 

10 

10 

9 

7 

12 

11 

10 

10 

7 

13 

13 

12 

11 

10 

12 

57 

45 

46 

30 

56 

3 

5 

20 

1, 

,25 

6 

5 

51 

3, 

,19 

8 

9 

IDS 

6. 

,44 

11 

12 

143 

8, 

,94 

11 

9 

143 

8, 

,94 

13 

13 

183 

11. 

,38 

50 

53 

642 

40, 

,12 

3 

3 

13 

4 

,81 

3 

4 

38 

1. 

,75 

3 

10 

S3 

5, 

,81 

10 

12 

116 

7, 

.35 

11 

11 

132 

7, 

.62 

11 

13 

166 

10, 

,38 

45 

53 

538 

33, 

,62 

6 

4 

33 

2, 

.06 

4 

7 

61 

3, 

,81 

9 

10 

107 

6, 

,69 

11 

10 

140 

8, 

,75 

11 

12 

143 

8, 

,94 

12 

13 

178 

11. 

,13 

53 

55 

662 

41, 

,38 
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TA3LF  XI? 


THF  IIM3FR  0^  HLAR0FRw  JUDGUmS  PER  CIRCLE 
FOR  EACH  SUBJTCT  II  GROUP  RAP 


Subj.  Bo  Sa  Ab  M Po  Go  Ho  Bu  Re  Hi  Ta  Ho  St  *r  Ro  BI  Sum  lean 


Oirele 
■ umber 


3 

0 

0 

0 

0 

1 

3 

2 

0 

1 

1 

4 

4 

2 

2 

1 

4 

3 

5 

3 

6 

8 

6 

6 

6 

7 

7 

7 

8 

S 

7 

6 

10 

11 

10 

8 

Sum 

20 

25 

28 

39 

31 

2 

1 

0 

0 

2 

0 

3 

2 

0 

0 

2 

0 

4 

3 

2 

0 

5 

3 

5 

5 

2 

3 

8 

2 

6 

8 

5 

2 

7 

4 

7 

11 

7 

7 

11 

5 

Sum 

30 

16 

13 

35 

14 

2 

4 

1 

1 

4 

A 

3 

7 

3 

5 

3 

6 

4 

9 

8 

5 

8 

8 

5 

9 

10 

9 

10 

1C 

6 

11 

9 

13 

11 

11 

7 

12 

11 

12 

13 

11 

Sum 

53 

41 

44 

48 

50 

Series  1 


2 

0 

2 

0 

1 

3 

1 

1 

1 

2 

1 

2 

2 

2 

3 

6 

3 

4 

5 

5 

8 

9 

7 

10 

7 

8 

a 

8 

6 

8 

6 

11 

10 

9 

11 

10 

10 

10 

12 

11 

12 

12 

31 

32 

33 

35 

37 

39 

42 

Series 

2 

0 

0 

2 

2 

3 

0 

3 

3 

1 

4 

4 

4 

1 

5 

5 

4 

5 

8 

6 

5 

7 

6 

10 

7 

10 

8 

10 

10 

9 

4 

9 

13 

9 

10 

11 

11 

9 

10 

12 

11 

13 

12 

34 

28 

37 

48 

41 

38 

49 

Series 

3 

0 

4 

3 

2 

4 

7 

0 

5 

5 

5 

8 

7 

9 

5 

6 

9 

2 

8 

9 

11 

8 

8 

9 

7 

12 

11 

11 

11 

8 

11 

10 

12 

13 

12 

11 

12 

11 

11 

12 

12 

13 

12 

39 

49 

37 

54 

55 

62 

47 

0 

3 

2 

7 

23 

1, 

► 38 

3 

3 

4 

7 

36 

2, 

,25 

6 

6 

10 

10 

78 

4, 

,88 

13 

10 

9 

12 

139 

8, 

,06 

10 

12 

10 

12 

143 

8, 

,94 

12 

13 

12 

12 

170 

10, 

,62 

43 

46 

47 

60 

578 

36, 

,12 

0 

2 

1 

4 

20 

1, 

,25 

3 

2 

4 

4 

39 

3. 

,44 

8 

9 

9 

9 

88 

5, 

.50 

8 

13 

8 

10 

130 

7, 

,50 

9 

11 

10 

13 

132 

8, 

.25 

11 

13 

12 

11 

1S4 

10, 

,25 

39 

48 

44 

50 

583 

35, 

,19 

1 

8 

3 

7 

52 

3, 

,25 

8 

10 

7 

9 

101 

6, 

,31 

9 

11 

5 

10 

126 

7, 

,87 

11 

12 

10 

12 

182 

10, 

,12 

12 

11 

11 

11 

175 

10, 

,94 

12 

12 

11 

12 

187 

11, 

,69 

53 

64 

47 

61 

803 

so, 

,19 
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TAB!.'  17 


the  sobjfcts,  their  mt§  the  oxrictiqi 

II  MICH  THEY  HISPGHSE3*  AID  THEIR 
YAHIOIJS  MIIYTY  SCALY  SCORES 


Croup  LAR 


Subjects 

Oa 

Gi 

Bt 

fc 

Sm 

3a 

Le 

El 

Po 

FI 

Ga 

So 

Go 

Ya 

Or 

Co 

Sex 

g 

F 

F 

g 

F 

¥ 

if 

¥ 

F 

? 

g 

F 

r 

8 

I 

F 

Reap,  dir* 

1 

2 

1 

1 

1 

3 

1 

2 

1 

2 

1 

1 

2 

1 

3 

3 

Anx.  Score 

7 

6 

7 

4 

7 

3 

5 

5 

5 

7 

5 

4 

3 

4 

3 

6 

Anxiety  ? 

0 

0 

2 

0 

2 

G 

0 

1 

1 

1 

1 

4 

3 

0 

3 

1 

Total  T 

? 

0 

17 

8 

3 

5 

0 

3 

3 

7 

5 

21 

32 

0 

4 

10 

•l*  score 

0 

3 

0 

0 

0 

0 

0 

0 

3 

0 

3 

2 

0 

1 

2 

1 

*?*  score 

0 

1 

1 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

1 

1 

Group 

► LAP 

Subjects 

Ke 

li 

Br 

Be, 

¥0 

Co 

Or 

s® 

¥e 

Ad 

Ha 

01  'i 

•€• 

3o 

He 

Sex 

F 

¥ 

F 

n 

1 

g 

ff 

F 

g 

M 

M 

F 

F 

K 

M 

M 

Pe§p.  dir* 

2 

1 

2 

i 

1 

3 

2 

1 

2 

2 

1 

3 

1 

1 

3 

1 

Anx,  to  ore 

8 

6 

6 

6 

8 

8 

8 

1 

3 

6 

8 

5 

4 

2 

4 

2 

Anxiety  ? 

0 

1 

0 

0 

1 

1 

3 

4 

0 

2 

3 

1 

1 

0 

1 

f\ 

vy 

Total  ? 

13 

13 

0 

1 

a 

1 

9 

IS 

3 

12 

14 

S 

3 

0 

5 

0 

score 

3 

2 

1 

0 

2 

1 

2 

2 

1 

3 

0 

4 

1 

1 

1 

3 

*Fft  score 

D 

1 

2 

3 

0 

1 

0 

0 

3 

3 

1 

0 

3 

1 

2 

1 

♦ explanation  at  the  end  of  table  on  following  page 
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TABLK  11  (Continued) 


Group  HAT? 


Subjects 

Urn 

Ts. 

Hs 

Wh 

Hw 

St 

Sh 

Sa 

Li 

Le 

Hi 

Bo 

He 

F4 

Me 

Ir 

Sex 

U 

M 

w 

¥ 

f 

M 

8 

if 

F 

M 

F 

1 

F 

F 

Hesp,  ”"ir. 

3 

3 

1 

3 

1 

3 

1 

1 

3 

1 

1 

1 

2 

2 

1 

2 

Anx.  Score 

36 

34 

39 

30 

30 

33 

35 

39 

37 

31 

29 

34 

21 

24 

36 

27 

Anxiety  ? 

Total  ? 

31 

4 

8 

5 

3 

6 

6 

39 

34 

6 

4 

5 

7 

19 

/% 

o 

16 

”L!,‘  score 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

ttF*  score 

4 

1 

4 

3 

3 

2 

2 

3 

1 

0 

2 

3 

3 

1 

1 

1 

Group  HAP 

Subjects 

Bo 

Sa 

Ab 

Id 

Fo 

Go 

Ho 

3u 

Me 

Hi 

fa 

Ho 

3t 

Ft 

Kc 

B1 

Sex 

I 

I 

W 

F 

M 

M 

If 

M 

f 

n 

I 

F 

U 

. M 

V 

F 

Hesp.  Sir. 

1 

3 

3 

1 

3 

1 

1 

3 

1 

2 

2 

1 

2 

1 

1 

2 

Anx.  Score 

35 

33 

36 

36 

48 

33 

37 

30 

33 

2d 

35 

25 

34 

27 

34 

29 

Anxiety  ? 

Total  ? 

0 

6 

8 

1 • 

34 

7 

0 

8 

3 

8 

12 

5 

3 

5 

4 

4 

score 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

1 

3 

1 

1 

;1P5f  score 

1 

1 

3 

I 

3 

> 

3 

4 

1 

3 

2 

3 

0 

3 

1 

1 

JL 

* The  number  1 indicates  that  a subject  pulled  the  response 
switch  to  indicate  a judgment  of  larger,  and  pushed  it  to  mean 
smaller;  the  number  3 means  the  subject  pushed  to  mean  larger, 
pulled  to  mean  smaller. 
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TABLF  171 


k COMPARISON  OF  THF  I NCR  MSI  IN  MJM81R  OF  LARGHI 
R1SP0KSFS  FROM  SERIFS  Off  ANt5  T>0  COMBINED 
TO  OTIIS  THRU  WITH  THF  TO81R  OF  RE- 
IIFORCfMliTS  OF  THF  RIGHT  OR 
WRONG  SIGNALS. 


Group  LAB 


SUBJECTS 

Increase 
in  score 

W.  of 
reinforce  • 

1.  08 

38.0 

34 

3.  Gi 

10.0 

18 

3.  Br 

0.0 

18 

4.  Me 

3.0 

14 

5.  8® 

4.5 

19 

6.  Da 

3.5 

83 

?.  Le 

14.0 

33 

8.  '1. 

8.5 

30 

9.  Po 

83.0 

33 

xo.  n 

8.0 

30 

11.  Ga 

?.G 

16 

13.  Go 

10.5 

31 

13.  Go 

-0.5* 

21 

14.  Ta 

7.5 

34 

15.  ‘Or 

3.0 

30 

16.  Co 

4.5 

33 

♦ The  minus  sign  indicates  a decrease  in 
score  fro®  series  one  and  two  to  series 

three. 


TABLE  X¥T  (continued) 


-roup  LAP 


SUBJECTS 

Increase 
in  score 

Ho.  of 
reisf  roe* 

1.  Ke 

30.0 

4 

3 . Wi 

20.0 

7 

3.  3t 

•6.0 

13 

4.  Be 

85.5 

4 

5*  Me 

3.0 

9 

6.  Co 

15.0 

4 

7.  Cr 

15.0 

5 

8.  Sis 

8.0 

3 

9.  Me 

-5.0 

9 

10.  Ad 

0.0 

S 

11.  Ha 

14.5 

3 

13.  Od 

5.5 

4 

13.  Mi 

3.5 

3 

14.  '”e 

13.5 

3 

15.  Bo 

0.5 

4 

16.  Be 

12.0 

4 

Group  HAP. 

SUBJECTS 

Increase 
in  score 

Ho.  of 
reinforce* 

1.  Un 

-2.0 

5 

3.  Ta 

10.5 

20 

3. 

8.0 

17 

4.  Hh 

13.5 

21 

5.  Hut 

3.0 

17 

6.  St 

5.5 

19 

7.  Sh 

—4.5 

10 

8.  Ba 

4.5 

19 

9.  Li 

-2.5 

13 

10.  Le 

14.0 

21 

11.  Pi 

8.0 

30 

12.  Be 

4.5 

19 

13.  Be 

-8.0 

14 

14.  m 

s.o 

24 

15.  Me 

5.5 

32 

16.  Ir 

3.0 

22 

T ABLf  XVI  (continued) 


Croup  HAP 


SUBJECTS  increase  Ho.  of 

in  score  reinforce. 


1. 

Bo 

27.0 

4 

3. 

8a 

20.5 

5 

3. 

Ab 

34.0 

3 

4. 

m 

16.0 

3 

5. 

Po 

27.5 

3 

6. 

Go 

6.5 

8 

7. 

Ho 

19.0 

4 

8. 

8u 

3.0 

7 

9. 

He 

13.5 

0 

11. 

Hi 

16.0 

1 

11. 

Ta 

23.5 

1 

1 . 

Ho 

1.5 

3 

13. 

St 

12.0 

1 

14. 

Fr 

17.0 

1 

15. 

Ho 

1.5 

3 

El 

6.0 

1 

* • .»  «.-«w  • * 


tabi  • rn  i 


T"F  UISCRI^P  VTTON  BOORF^  Or  •'  AC  • '^BJUCT 
IK  IAOH  GROUP.  THE  METHOD  OF  OBTAIN- 
1 rut SI  ' ; iSORIB 

nr  mt  text. 


Group  LAR 


SUBJECTS 

1 

Series 

3 

3 

1*  Ga. 

35.0 

32.5 

15.0* 

2.  Gi 

18.0 

13.0 

13.5 

3.  Br 

15.5 

13.0 

8.0 

4 » Me 

**  o ^ 

•v  • -/ 

14.0 

17.0 

5.  8 m 

13.0 

35.0 

13.5 

6.  Oa 

13.0 

16.5 

11.0 

?.  Le 

17.0 

12.5 

15.0 

8.  1 

15.5 

12.0 

17.5 

9.  Po 

18.5 

16.0 

IB. 5 

10.  FI 

17.0 

15.0 

30.5 

11.  Ga 

48.0 

31.0 

49.0 

13.  00 

33.5 

18.0 

15.5 

13.  Go 

14.0 

11.3 

18.5 

14.  7a 

19.0 

11.0 

14.5 

15.  Or 

36.0 

12.5 

20.5 

18.  Co 

19.5 

. 

20.0 

‘’sin 

31.50 

16.  56 

18.34 

s.  0. 

9.30 

7.01 

9.28 

,r  1 r mn here  inUcste  a rrre*fcer  steep- 
ness of  elope  a or!  therefore  better  diseri- 
riin?  tion. 


TABLF  71 T (continued) 


Or cup  LAP 


3UBJV  CT:: 

i 

Series 

3 

3 

1.  Ke 

18.0 

15.5 

13.0 

2.  n 

14.0 

31.0 

19.0 

3.  Br 

32.0 

18.0 

33.0 

4.  3? 

1 0 «■ 

24.5 

23.0 

5*  Me 

32.0 

13.0 

17.0 

6.  Co 

31.0 

13.0 

20.0 

7.  Or 

13.0 

19.0 

15.0 

8.  sai 

12.0 

8.0 

15.0 

9.  Sfe 

13.5 

13.0 

39.5 

10.  Ad 

39.5 

31.5 

13.5 

11.  Ha 

• 0 

. • 

25.0 

13.  oa 

16.5 

14.0 

13.0 

13.  •/i 

17.0 

17.0 

12.0 

14.  'e 

19.5 

38.5 

17.5 

15.  Bo 

16.5 

17.5 

30.0 

16.  Be 

17.5 

31.5 

16.0 

Mean 

19.31 

19.56 

18.78 

cs  n 

• j • 

' • '' ' 

7.58 

6.52 

Tmv  XVII  (continued) 


Group  H AG 


SUBJ"  CTG 

i 

Series 

2 

3 

1.  Un 

19.0 

33.5 

3.  Ta 

93.0 

18.5 

36.5 

3.  Hs 

13.5 

10 . ■ ) 

19.0 

4.  Oh 

39.5 

31.0 
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5.  Hw 

18.0 

18.0 

13.5 

8*  Gt 

31.0 

34.0 

19.0 
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■‘ean 

31.47 
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